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but here is one worry you can avoid 



W HEN Unde Sam said* "No new cars 
this yea r,” he also meant 'The car you 
own has got to last a long time— every precious 
part of it r 

Thar's w r hy king pins* tie rods, drag links, 
bearings and other vital friction points re- 
quire the e: cart, (he superior protection of 
stem-to-stern Marfak chassis lubrication. 

Marfak helps add miles to your car*5 life 
because it's super-tough. Applied hy chart 
— not by chance— it resists wear-out, wash-out 
and squeeze-outn 



For your peace of mind;, don't say "grease- 
job.” Insist on genuine Marfak dO-point Lubri- 
cation Service. At Texaco and Other good deal- 
ers everywhere. 





TUNE IN: 

!- youi 



FRFD A\.im 
Local nrwspapf-r 



fvery Synda j nip]it. 
for Lime jnd stjirpnn. 



TEXACO DEALERS 



"TO PROVIDE FOR THE COMMON DEFENSE, TO PROMOTE THE* GENERAL WELFARE" 




Bad medicine for big bombers 



O ne wav to spoil a bomber's aim is to hang a 
curtain of steel over your ship and dare him to 
come down through it. To get that curtain of steel 
up there requires quick-firing, Jlcrihle guns. 

To the plant of the Westingbouse Electric Elevator 
Company the Navy* a Tew months ago, brought its 
plans for such a gun. And to Westinghousc was 
given the important job of building the mounts that 
would control the aiming of these batteries of quick- 
firing guns. 

Today, Over that Wcstinghousc plant* there floats 
the Navy's lH E” pennant — for excellence — testimony 
to the manner in which this- Wcs-tinghouac plant did 
the job. How was this plant able to get into growing 
production of these mounts so quickly? The answer 
lies in a Westinghouec characteristic called ""know 
how" — the ability to get things done Ln the best 
possible way* 

This Westinghousc “know how 1 ' makes itself felt 
wherever Westinghouse craftsmen build things. 
Whether for the common defense or the general 
welfare, this "'know how" is doing a job. The same 
skill and ingenuity that made so many splendid 
things for peacetime living are now being applied 
to many important war weapons. 
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"Know how" will work for you again 

We look forward to the day when we tan give 
your home, your farm* or your factory the full 
benefit of Westmghouse "know how Hi again. To 
speed that day means just one thing to US! to pro- 
duce* in ever increasing quantities, the tools with 
which to get the victory job done. 



Westinghouse 



Far f hfe Common 



SteriLamp® 

Bvmb Fuam 
T ank Equipment 
Military Radio 
Equipment 



PltonliC Plane Parts 
Seadrome Liglilinu 
Equipment 

Bldckout PJjine Lift! Itana 
Equipment 



For tha OdudfrI Watfar* 



Air CnmUtioni f»b 
ElcUfic RefrL&erulOrs 
Jekrtric lrc.ni 



Switchboards 

Lamp) 

Motor* pnri Controls 



Thtedi&tf KUnnari only Jimi# n/tht nifluj/ cA^r^encij 

Cl/ U'tfSiA&hiMtt prtdltefr 

We&tl is house Electric & Manufacturing Cu.. PittmburituF#. 

t'Kifc*-. tM!, W-e-Llnrl- ihiff Klpctglr a MfMgfal C<». 
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lots of pressure 
these days...” 



's more steam up in the Bell 

._ v than I ever remember. The 

wires bum with war and wartime 
production. There a more telephon- 
ing than ever lie fore, 

“The pressure of war and war* 
work is on — especially on our toll 
lines, if you are going to lise hong: 
Distance you can help by — 

Knowing the number you want to call* 
Calling in the less busy hours — be- 
fore 10 A. M. and after « f, M.. for 
example. 

“Let’s give vital war calls the right 
of way and make equipment go as 
far as possible, saving copper and 
other materials for the war." 



BELL TELEPHONE SYSTEM 




“The Telephone Hour * — presenting grent nrlisJ* every Monday evening — N.B*C* Bed Network 
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Black Light at Your Service 

XT EXT month’s Coloroto section is a blueprint for 
1 ^ black magic. It tells how to make a ghost of your- 
self and your party guests with a bit of vaseline and 
an ultraviolet lamp, how to hung u weird fluorescent 
halo over a portrait on the wall* how to dress up the 
bric-a-brac cabinet with dull rocks and cheap vases 
that bloom into lovely luminous colors and vivid pat- 
terns under a hidden “black light" bulb. You can 
play with black light for 50 cents or $50* and its bag 
of tricks is bottomless - With the story there will be 
oight pages of color photographs. 

The Main Line Goes to the Front 



TJEFGRE the blitz in Europe, passenger traffic on 
the railroads is suspended. It's not like that here. 
The Quartermaster General tells the railroads an 
Army division, 15,000 men and equipment, is to move 



in 43 hours. The railroads assemble a fleet of loco- 
motives and cars and do the job. Head "The Iron 
Horse Delivers the Tools of War n in the July issue. 



VfEET the 1942 M, P. He's not 
1 1 just a gruff, club-wielding 
army cop; something new has been 
added™b rains! The new style 
army policeman is learning kw 
from lawyers, marksmanship from 
the army*! crack shots; intelli- 
gence tests and the psychology of 
handling people are part of the 
training. But they also learn tricks 
of body leverage: how to wrest 
away a gun pointed at your stom- 
ach, or send your assailant flying 
when he has you on your back, 
Head in the July issue how our 
M. P. has improved on jujitsu. 

Life on the Stars? 

A f AYBE there is life on other 
1 1 worlds. Fish with gyroscopic 
stabilisers swimming in an ammo- 
nia ocean. Animals that roll like 
a barrel, Lighter-thon-air birds 
made buoyant by hydrogen, flying 
by jet propulsion, People living in 
an atmosphere of laughing gas* 
their blood streams circulating 
refrigerating fluid. Nest month a 
rioted scientist offers intriguing 
answers to the question: “Is There 
Life Among the Stars?” 

War Study on the Air 

TMMES SQUARE is “bombed" 
* for the television screen* and 
thousands in the New York area 
listen and look as the scene moves 
across then* home sets. They are 
“rookies” of the civilian defense 
army — fire wardens and rescue 
workers, learning the job in this 
new way. “Television Trains the 
Home Guard/' in July* tells of this 
home-study school for war. 
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Vital Machinery Must Not Break Down Under the 
Excessive Strain of its All Out War Production Job 

A machine at home is a gun on the battle front, A 
machine failure is * supply failure. Failure of supply 
means lives sacrificed, and battles lost. 



P>Tcil r the super lubrication process* helps save 
machinery from break Ens; down, jusE as it has aided 
ihoiiAands of automobile engines in escaping many 
operation trouble and early wear -out. Pyroil is 
not a substitute lubricant. It is different from the 




regular lubricant you usi;. Vnu merely add it., by 
ounces T to lubrication boxes and channds; to crank- 
cases and fuel lank*. Pyroil overcomes excessive 
h-eating, excessive friction. It safeguards during pe- 
riods of strain. 

Machines now rmi=t do three times their normal 
duty. Pyroil will help keep them runabig faster, 
funning better, operating longer for a job that must 

not fail, 'lv Co upon Below. Man- 
Iliac! tired and Guaranteed by Pyroil 
dOLpimy, 56 Pyroil Bldg., La- 
Crosse! Wirconsin, IP. 3. A, 

ghi for >^ur country. Keep 

ynur tor running longer, 
Keep Machinery running 
bettor Pyroil wilt help 
you do it. 

ttlSTRlBflTORS: 

CHECH AND WAIL 
COUPON raft FKJN. 
CHISE FACTS. 

mill!, cmiPANY 
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CltT — „***... . St#** | 

4'KEEP 'EM ROLLING!" I 
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WHERE -TO-BUY-IT INDEX 



Where nO' namt and cddresi appear directly under 
an ilem i the produql it net believed by ut to be 
commercially available 



Scoop pkk* up Jneendi&ry be mb — 5 

Western Fire Protection, Inc., flSl E. 3rd St, La« Am^lr-s. Qi 

Self-propelled combine _... P ^...__„__, S 

TKp Mieaty-Hnrrla Co . Haoinp, W«. 

Five sens** duplicated by science....... 6 

Le-nlher lc i I bald* fix taels 6 

HcinrJch, Herrmann & WEJsa, 2fl E. Median St., ChJc&go 
Bird and plane collisions Pr _ rrP . r „.,....., rTPrrrP „.._, m 6 

Blackout window shade 7 

nhermau Paper Prudisi u Ls Carp., tipper Falla. hi-D-^r 

Gucyule Seed* gathered by vacuum.., 7 

Ready-made iteel home I rucked la site rP ..„„„ 12 

R. Q. LrTcmmKiii., Irrc . Peoria. ELL 

Exposure la ^3,000-foer altitude fatal ..... TT 12 

Bracket holds malar to canoe 13 

Evlnrude MaUir::. 4L43 N. 27th, ?.i i Itilim k-. v . WU. 

Fovr-filafs dvfense ambulance . 13 

Heaney Muter Co., FrefisxsrL, I]]. 

Blacking cui Hollywood.......— - 14 

Plairie utensils for the home 16 

H Ai.HiliihSc* Lw mast Variety lUnr) 

Prefab ricatvd house 25 

ALLird HOLiE-ilSg Corp., L;t I'iiiiliu-jjL 1 , Pa, 

Pheiphoreicenr blackout paint.. IS 

Lighlweighl lifesaving suit ^,. P „. PPT _. Pr „_..., 26 

Reciprocating electric fils , 25 

Chicago Pneumatic Tool Qo,. fi E. 4^th St . New York; City 
Carbon dioxide would Smother hangar fires 2-5 

Ca. rdux Carp., 3&T N. Mi Lillian AVtt.. Ch.Lt**fr> 

Luminous disk viiibb in dark 24 

J*nme. Inc.. 205 E. WUl Bt.. Nc* Vork City 

Lifesaving apparatus for British seamen 27 

Sedan rebuilt into ten-scat bus ..... .*.**._ 27 

Siren operated by compressed air ..., 32 

Helium helps weld magnesium 32 

Carl for un-ex ploded bombs 32 

Plano to carry 5/ passengers . . .... 33 

Spider webs far precision instruments .. 33 

Ji Flug -in" electric belt conveyor .. 39 

Thr Rapidd-Btaudeja CO.. 535 B QELd AVr., Grand Rapfcds, ML'Jh. 

Thumber fur casting roel 39 

PflCJlUCr d; KoLkr, Eflfl W. eStli 3t., CaLMffft 

Machine gun *hedt barffl.. 43 

Slippers fold Mo ca««,...,„ 43 

HfLnrFcfi. H^rrm-iinn * WrLss, 3? E. Madison 56. . CMcage 

Indoor parochvlo jump 44 

Silver useful in war industry PPPPPP .„.,„„ PBPTrPP „„. P „,, 44 

Japs launch fake periscope , 44 

Porto bio airplane detector. ..™... P .. rP , T ,,. PPPP1 . 45 

The Zsdle Puients, 1 Bouten Bt., Beulh Horwalk, Coan. 

Loci nuts prevent tire ihefl . 45 

PonlL^c Mater D-Jt., O. ,M. Corp , Hoatlsc. MLth. 

Message spans globe 45 

Landing tactics of Japanese 44 

Bomb-fighling equipment on hand cart 4& 

MlsEjcm PlinEet Co., B«aLon Harbor, MLeIs. 

Russia gets rubbef fjom JJ ^dandeUon^ plant 4fl 

Scoop for farm trador 4B 

SCiKkbnd Rnu.d Much. Do., 1 C j 3 3-ath Ate., Minneapolis,, MLnp. 

Steel fort guards Britain 's sea approaches 49 

Housetop equipped to fight bomb fires 49 

Huge, speedy oil circuit breaker 55 

Wheel shows Occident risk 55 

Transparent Mystery Clock . 6-1 

EteLipc ftcdaimc Curp., ett b\ vsch Bt., Nr* Yurt City 

(Continued to page 6A} 



4A 



POPULAR MECHANICS 





Wake up your sleepy motor — step-up gasoline mileage 
to the maximum by having your spark plugs tested, 
cleaned, and re-gapped at regular intervals. 

When should spark plugs he changed? That varies* 
as most any spark plug will continue to function in 
a hit or miss, wasteful and inefficient manner almost 
indefinitely. But why continue wasting gas with old, 
worn-out, carbon encrusted spark plugs, and why put 
up with sluggish, inefficient performance when new 
Champions will rectify these troubles — which usually 
occur after 104)00 miles of service? 

Have your spark plugs checked today, tf you need 
new ones insist on dependable Champions the only 
spark plugs with the Sillment seal which prevents 
harmful gas leakage common to 0 rdirrary $p&rk plugs* 
Since leakage in spark plugs causes over-heating* 
pre-ignition and rough, wasteful engine operation, 
it's decidedly to your advantage to insist on Champion 
Spark Plugs for champion performance. 



TO SAVE GASOLINE * KEEP YOUR SPARK PLUGS CLEAN 
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Canadian coat I guns camouflaged 

Ready-made metal pur It for ikoll... 

Aulo wheels chained to bumper*. 

I to tub Cl froitrt in pla*lic Cup* 

Swift Miff. Co., 3*7 McDOUfaJl Am?.. Dctrakl, Mlilh. 

Both tub shower fit* any spouL ,, 

LCrt'aii While, McrchpndLsr Mart, CtUcuco 

TwO-*tOry telescoping trailer 

Liberty Co&cft C$.„ Ine., Eremra. Ind, 

Pki*tk cork stops condensation drlp.^.........,— 
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Luminous shoe spies far blackout SO 
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Three gliders towed by army plane-, SI 

Scale weighs tarnish film , r , _... 81 

"Walking" pistol range S6 

Foolproof hearing tester ,...,, 06 
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Nome embossed on match boohs ... 67 

Universal Maidl Carp.. 840 Boaltorti's Hfc. B3di. P Hi. Limits Mit. 

"Chinese pul lie" shell carrier 87 

KtJktim Co,, 19 El PrtIl Are H Nvw York City 

Huge bomb-CCirryl/hg tea plane planned..,...™......™.... 07 

Freciiian-built lile mural., — , .,.™, 90 

Adjustable iwealtr-drying slretcher 91 

Chicago Curtain 5frctehn?r Co.. 3 121 B Mn>' Bt.„ Chicago 

Blacks ul shield* far aula light*. 91 

Ray Eiucr, l a, ITtft A^r , Maywnpd, 10- 

Crocheted lltng for iajured arm ... 96 

Air velocity meter.. . 96 

ELLLtufrin TeSUpi Lab., InC , 42fl N. LiiSu33r £E., Chicago 
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CE£LHMtal Mf*. Cn.. N. 6th St., Breotlyu, N. Y. 

Swivel auto antenna mounts, an finder 
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Na L j<j uaJ ComiMiEiJ, Jjll. , 61 BtlLtfULiilk &*■,, Miiw. 
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The OuLitTil ludUbliJvs Co.. EJyrLa, OLiio. 
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Business 

Demands 

Accountants 




because Accountants Command Business 



Accountants are usually in demand — at belter limn 
average tamingS- 

Eiit today —more tlmn ever before— the competent 
accountant finds bis services at a premium. 

Business in war has tightened up the reins and is 
watching costs — prices — every move— Striving to oper- 
ate on that basis of close control so essential to service 
and profits. 

Then, loo, business is working under tighter govern- 
ment regulations, with many more records arc! report* 
—war production, priorities, more and larger taxes, 
wag*: and hour laws* payroll deductions tor Defense 
Bonds, etc.* gtc. 

The Kerne Study Way to Accountancy Success 

Thousands upon thousands of men have trained for 
Accountancy with LaSalle — at night — at homo. 

Their nuccei^— iheir progress— is a matter of record. 

Whether their goal was a C. P_ A, certificate or ad- 
vancement in business, our files arc full of letters 
reporting income increases far out of line with the time 
and cost investment- 

Note for instance, these six cases out of many we 
might cite. (Names on request.) 

A cost clerk, J, Sr I L became, after completing 3^ 
training alignments, cost accountant. Within nine 
months, only half through the course, he became chief 
cost accountant with a salary nearly four times what it 
was when he enrolled. C. K, was an immigrant day 
laborer. Within a few months he secured a bookkeeping 
job. Within a year, he secured three raises, in two 
years, he was in charge of his company's accounting 
department, although not yet through the training. 
W- j. F, moved up from store clerk to assistant book- 
keeper after the first ten lessons. Now he ia office man- 



ager. S, W, N, knew nothing about bookkeeping. With 
19 months of training he passed the C. P. A. examina- 
tion on first attempt and opened his own public ac- 
counting office. Although a university graduate, P, M, 
was a grocery clerk at small wages. Today he is Secre- 
tary and Credit Manager with an income 300 per cent 
higher. Already in cost work, G. N. P. within nine 
months was earning 40 % more; within two years, 100% 
more. The third year his income went up still more, 
Now he is manager. 

These Men W«q Success in Ordinary Times 
— You Have War Opportunities 

Remarkable as is the success of these men — you wi!l 
have an advantage over them— you will be entering 
accountancy when Unusual national conditions work 
with you for success. 

Conditions not only call for more accountants— hut 
offer unusual opportunities for both quick and perma- 
nent success. Thy need for accountants will increase 
during war and will continue for years, afterwards 
during the difficult post-war adjustment period. 

—Iff You Can Qualify 

Ask yourself thneo questions: 

1. Arc you ambitious? 

2 . Have you determination? 

3. Con you see and grasp on opportunity? 

If you have du terming linn; if you are ambitious; if you 
can take advantage of circumstances — prove it by in- 
vestigating, A threc-ccnt stomp, sixty second* tame, and 
the coupon IxJuw will bring you full information regard- 
ing Accountancy training and the opportunities to which 
such I mining leads. Then you cun judge intelligently. 



LASALLE EXTENSION UNIVERSITY 




A Correspondence Institution 

Dept. <5 64 -HR CHICAGO 

Opportunities in Accountancy — Check below and we will aend you n Tree 
copy of "Accountancy, the Profession That Puys." also, in forma Lion about 
our training in Higher Accountancy, all without obligatiou. 

□ Higher Accountancy 

Other LaSalle Opportunities: If more interested in one of the other fields nf 
business indicated below, check that: 

□ U US lliesS Management □ Effect ire speaking □ Modern Forertmnrihip 

□ Expert Rook keeping □ Law : LL.B. Degree □Business 

□ C. P. A. Coaching □Commercial Lnw Correspondence 

□Tra Mi c M anagement □ K ndustrba l □ St e no tv py 

Management □Modern Salesmanship 



Name . . .+ *** ♦ ♦ 

Present Posititm , „ .......... .. . . 

Address „ * ...... „ City and Stair . 



Age. 
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Vput car deserves fhc 
heir, in-s i-sT on the gen- 
uine. Sold cnywihere 

by dcalcn having 
dulO 



U. S. Government 
Urges Motorists 
to Protect Finish 
4 Times a Yeari 






SIMONIZ 



Saves You? 
Car's Beauty! 



How your C&t looks 
dstertnines i!a worth 
when Victory comes. 
So, preserve the liitish 
with Simcmizf It IcSEps 
weather,, dir!, and ul- 
tra-violet rays from dull- 
ing and destroying the 
lacquer or enamel , . . 

makes these finishes 
Last longer . . , and 
keeps any car beautiful 
for years. 



If your ear \ i dulf, 
first re -store the 
1 -utlre wRh Simonir 
K.I eerier . . . now a 
liquid a! welt a i a 
poji^ 



THE SIMON IE CO- 
Chiciiso. U. 5. A. 
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Making shovel handle easy to grip , iaiir .„„.l4l 

Pariah I e fa nta...« - - - ■ ■ ■ 153 



HAND TOOLS 

New handle burned in hammer .... _- T .,,,..10i 

Soft face for wrench or vise .... 104 

Toothpick uiod as screwdriver .,10£ 

Holding file in wood handle ..^155 

HOME IMPROVEMENTS 

Effective way to tack windswi.....^ — 104 

Part of window screen hinged P — ... — +r .,..._llB 

Hinged partitions tn cottage. ri .„ rTTT H! 

Draft control for hot-wa ter hea ler. ...,_1 1 9 

HOUSEHOLD 

Filler in kerosene Stove ....... - - — $9 

Solving heme problems. -.,100 

Tumblers uS*d a* place cards 102 

Mending glove fingers.. .. 102 

Preventing toti from opening drawer 112 

Freeing clogged drain pipes.... HB 

Repairing ref rigs rotor gasket llirP ..„,.„ P 126 

Clothespin holder slides on line...... lll . lirirE „ aTaa „ irrrr .126 

LAWN AND GARDEN 

Shelter provides shade on lawn.._ PP _.. r — 99 

Wren houses — — — - ,114 

Sturdy hinge for gate p**t 12B 

Ridding garden of moles - 15B 

Light solves blackbird problem ..1 70 

{Continued to page IDA) 
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INTERNATIONAL CORRESPONDENCE SCHOOLS 



BOX 563 &-J. SCRANTON, PENN A. 

Without colt or ohli^itLon 1 please -sentl me j copy of your booklet, M Who Wins 
and Why n rr and full particulars about the course Irtfvrr which I have marked X* 

TECHNICAL AND INDUSTRIAL COURSES 



r . Mr ILr^Ln 

C Alp O^ruiniiLjrjiiii 
I I Ai nil n «<* JJrntiina 

□ Art Li LMiLiml l^nfimf 



T 1 ArohlinriLiiTi 

□ Au!-:i KijKIH'- ' J'l jTi^-i J(- 

Auto T«h.nirini* 

AxiaAJnn □ AvirtHihn Mftdmriif: Q Jlc*L 



HMlrnnnkiaut 
UriJun K iijei isr-^rj-nac 
-Ulicciijfetry 

l-i’iffi-irrTi lie 
! Hal .'-I i III bK 
■UonciTto KiiihiMvriikg 

A -'j i j □ r □ Ad^triiiLot 

IIwUppraEii 
DiiaifktM i CoririT-|.viAiil»i,-d 
llliaiTkT^ MllimrnriK 
l.'arLuuaiila* □ L’JvU Hrrvicv 



□ 4 -ti'r. mr-r.ng adit DujUILnf 
O Cutter? M b .1 i uJn during 

□ I lipvtrl I'Iiskli'.i** 

□ 1'Jprtri.piL Prill inc 

O l-Jm-r n«.-.il L- ! i ■ h - i 1 1 ■ - ■ - n il[ 

G UlkctI'T IJglilinij 

□ KmM«Lry*iuaji nHrUin* 
H>f ^lMn.h 



P ^ils+J-ilm RiiALihm 

□ j-k'i liiLlii- .Ll I J^l'CibiK 

n MoHnnicrd I ■■jinr-i'nii* 

U Mjin.' Fare mem 

n 

□ |■■l^l■^FlilluL 5 ^|c P ITUnnlii n* 

Cl I 'met it* l IVkpliciny 
Cl CiHilir W urliB Ciiffiiifyni-j; 

Q l p iiEr MALim 

G Itauait. tirnml 
tJ JUllif. * ?pHF jLim* 



□ Kfleii i ^ry Tlririnra-ini 

[j ^Iiih-C MsrlHb U isrk. 

I”! Ship riTafnfijj 

G i h E 1 1 L E Li ii£ □ S ill . [i r j c»nEirr 

□ :^iPB,in Ctflcirio C ^t'hm E-n^LniPM 

□ SlHnin flMillff 
G^ini.«tun*l iJE-felihifl 
O^-lnicLural CdR-inwi iia 



T“1 ■-'■'i ri-'ra-'i nr finrl >ln|'i'us< 

t_| iHlifierAiib I 



FI EEa^iEii i SiPTvj.-iiFiB' 

U IL R, He-ciian Frirfinitm 



Kt-ajkntirlriri 

□ "TrlrjsliuEir Wm-h. 
fl I'eTijln I l^rijjjrii 114 

□ LVHjJluB^inn 



a IliiilKn.y L-ji3M«rir«-Ti li£ 

□ FICPH— S^B^n-iFiaiB 
: J f 1 1 ■ In I " 1. T i -i 1 Mu'dlLlllW 
U I .h H’xilimC 1 VC KuiltiPPT 
L : Mulunut 

□ Maim*tinHinl- gl Inv^ntioru □ IL It. Sigiul imui L- itoFtigrraliDn LJ WooSeu '■liiijijl’m lunnu 

BUSINESS COURSES 

U (^dErg* Prep *r tier y Q FLrpt Year ( 7 d.lr«*- 

U £ "uiji 11 ii'E 1 -. la'i 

□ Comiocrf-ifl] ELI mhe riiLitJh- 

P Cdb 4 Afonin- ing 

U 1 1 '. A ii 1: u> 1 L [1 Li. c. ■ 



O FV^i*icti 



□ A i|wn n«l r?r>M^niiik in« 

□ E-'-hhIh unJ C-EHiLiFy' 



□ fniTF 1 : 1 11. 1 1. 1 h ■ 1 [h 

□ H;.«.iJ Rr 4 U.l 1 

□ High Scliod 

□ Aln-n.EinE Men n-l W n-rt 

HOME ECO Nu MFCS COURSES 

□ tl fl inr Dtp-™ inn king 

□ I'KifflMinnii J iriwiiiE.^'fcinc *m3 T>*Mianing 



P W-Iilin* 



□ R*ilw*y IW.I Clark. 

Cl HrUpfiirmnihiF' 

El SrchiLaFi^ □ Ss-MiinlL 

r ^ci-p-cir-ii dim I .~'-L ^ ii ncLt 

D CralEic M-LtimEPEMi' 11 L 



O Tfr Rtam imi CaEncf-rLi 

M^HGiPirJHEiT, <;*UiriC 4 



A'n ni-H 



.Iflfi... 



(m.r .ST u rr' Mi Fwtt r-n 

(.‘tuia-iTf-m rr 1 1 ■j’i fti'h «fRrt mujhiJi fa JiiTirn-jJ lufuiJ hh Mrlh«ul« 1 1 1 □ j i c 1 th . 

fe, r \ti.*h 1 -'j idr n- 1* rirfij riiiijKii Td t f. R, r 71 J.imnlii'i, IV. 



f.lnjrl I Frii 1 , l/undr f -J-J . I'.'iFM -Jil'U 

('. i . t . MW 
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STOP DRIPPING 





No More Damage from 
Condensation or Sweat- 
ing Pipes, Tanks, Walls, 
Ceilings and Air Ducts 



liHUluEra .miE n4l!n JTflfl Of life Efi 
;iml Hiltitr ni^ljl hurfik'^ hi' 

pfoftminii rum uml carrimlon. 
Easy m apply wlrh a briudi. crewel 
or spray, fir u e-mi- H Ice Raisli. Cars 
he piiiruni! any color 
A frillim i-HvvtT L J uhmil .tfl ftei [if 
1 <>. D. plpL 1 . t.ec -At Hardware, 

I’lUmhinft, Mill Supply Dealers or 
direct. Clrtular !ru«. Write today. 

J. W. MORTELL CO. 

tw Burch SI. III. 






L ■ -f • 

No Drip — A rr.r- l- 

tninrJ riew pLe-liC l 1 ?r k 
rrmtang ptrvL-nu nm- 
LEt-nsaticiTi drip f r ■ < : 11 
rilLljl. OOtttTClO, Iwii-li, 
Wtt»d. campoHitioEit 




Learn To Wrest 



The Utmost From Life! 



{Conhnyed f t&m page SA) 

PAINT AND PAINTING 

Blackout paint on window*...^ — _ _.104 

Paint brushes impended in liquid ..,,.,.,,126 

In^xp»nitv 4 erntk filler. PPr „ 

PHOTOGRAPHY 

Tubular lamps heal negative dryer .. rr ... ...... 129 

Folding leg* for camera Cate 

Delayed-a clion sh utter reliote. ,119 

Pholoft with people. .._ 130 

Keeping a darkroom dry PPrPPPrr 133 

Phaloi held in ipiiel notebook .^,.....134 

Wire fade for tighi bulbs — „ — „ — „ - — — —134 

POWER TOOLS 

Work held an drill-press table „_..106 

Using Heel wool in a hand grinder .....116 

Baring-bar holder — - — .135 

Ldhe dag notched far square stock 142 

How la use a bench thapnr — 14& 

Removing ail from leather belts 151 

Using threading die in P Iflfhi .........153 

RADIO AND ELECTRICITY 

First aid far homo receivers -...,„.. P . P ,.,...155 

Two-lube economy set. 156 

Homemade speaker Cote ha* cable comportment...... .159 

Set holder for lown table 151 

Addmg broad Co *l antenna le fH d spate 159 

Visual check of heaters in metal tube! --159 

Counter-balance keeps antenna wire fight 159 

STORE AND SHOP 

Wiping excess waler from bottles 101 

Thin paper cut easily — — — 113 

Non-slip surface on gangplank „ rr ,J37 

Nails selected from display — ..153 

Pressman's apron protects hips ^-153 

TOYS AND MODELS 

5h ip made I " C antte 1 1 otia n f * ™ rr „ — 07 

Lacquer preserve* soap carvings — 113 

Toy auto seat upholstered — ---— — 133 

WOODWORKING 

Choke book end* 97 

Baudai r chair . 1 03 

Closvt-doar m a go lino rack .,,105 

Sewing box with drawer. — ,..,,,....117 

MISCELLANEOUS 



D ON’T HOLD BACK— Life is yours 
to Live and enjoy each Cemsci-duJ 
mgmcntr Not in & sheltered. routine 
living* but only in a tempest Of life's 
forces — which challenges ev^ry element 
of your nature— will you receive that 
Inspiration* those ideas, which will bring 
you personal supremacy and happiness. 
Lew Mdlif but to uti- 

lise nature's laws to the fullest extent. 

A FREE Book of Facts 

Let the RoiieruiAani (nnt □ refci&tbus organi^g- 

tion) ftkow y>u hnw tn direct iittfc- £rwr+in low* 
of Life LLELii mind — ward by Ihe uagea for c«v 
turien- Writt for the free book* hl Tb* Muster^ 
of Lile i,, ' ! today. Addrc» Scribes W/X. L, 

The HOSICRUCIANS Iamohci 

Son Jote, Cuhlamia, U. S. A, 



Twin spectacle eels — 99 

Postage stamps kepi from sticking tagelhnr . lirPP „.„.l06 

Locking tapfrl bullan on 1D6 

Ink bottle kept frGrn upsetting — -TT2 

Flashlight shield used in movie 112 

Tube spool on oil car ,..l 12 

Dog's leash carried an Cellar - — 117 

Nul ilclted 1o lock on bait 119 

Choosing the «rr*tl rail .......... 135 

JH Fiih iSed" for surf fishing ,r H „r„ — „.137 

Strengthening a weak magneto...,,,,. ..,.153 



IMPORTANT NOTICE 

It Ih the intention gf lid* mnE^lufr to provide Its readers with 
information regarding the Intent drv-rSngmRniA In the Jticch&iUea] 
La- we take na rMponsmlU j m tb ph^iher Oie dl&clLisurfa MH5- 
tsSncd lb our article* BTc! covered by putr-nt* and adrLne reader* 
tg invcxUEBte this nfbject before reading, UB-Inx. fir RclIlnE s my ot 
the pToduct*. injirjjjrjri. or [iruci'M^H deicflbed In order Co avelct 
pceilble iLnt-JlIty for patent in'rlbgrinnit. 
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POPULAR MECHANICS 





5 PRACTICAL BOOKS IN ONE I 
60 FULLY ILLUSTRATED CHAPTERS 

Covering; 1 — Modern Machine Shop 
Practice. 2 — Blue Print Reading and 
How to Draw. 3 — Calculations & Mathe- 
matics for Machinists. 4 — Shop Physics. 
5 — How to Use the Slide Rule. 



FULLY ILLUSTRATE 

A SHOP COMPANION THAT ANSWERS YOUR QUESTIONS 
Easy to read and understand — 'flexible covers — Handy 
size 5 x 6 H e 2 — a ready reference that answers your 
questions accurately. 

TO GET THIS ASSISTANCE FOR % M 
YOURSELF SIMPLY FILL IN AND PAY $1 A 
MAIL COUPON TODAY ^TOKLY I MO. 



THEO. AUDEL & CO., 49 W. 23rd St, New York I HaE=r 



..ASK TO SEE IT!.. 



THEO, AUDEL & C 0 . F 43 Wesi 21 rd SL t New York 

Mail AUDELS MACHINISTS & TOOLMAK- 
ERS HANDY BOOK. Pnc* $+ *ri 7 Days Prea 
Trial. If O. K. 1 will remit £1 in 7 days and $1 
Monthly un.ti.3 $4 is Paid. Otherwise I will return It. 

Nunc _ 



Addnu. 



Oceu^aMoiL- 



- P.M. 



# 

A KEY TO 
MODERN SHOP PRACTICE 

PRACTICAL INSIDE INFORMATION 

For Every Machinist, Toolmaker, Engi- 
neer, Machine Operator, Mechanical 
Draughtsman, Metal Worker, Mechan- 
ic or Student. This 1600 Page Handy 
Book Covers Modem Machine Shop 
Practice in All Its Branches. 

A COMPLETE INSTRUCTOR WITH 
READY REFERENCE INDEX 

New from Cover to Cover. Tells How to 
Operate and Set Up Lathes, Screw & 
Milling Machines, Shapers, Drill Presses 
& All Other Machine Tools. 
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MACHINE SHOP MEN 




Needed 

NOW! 



Learn t* frt up artd run ANY 
kind of rtiarhiht; MAHE MORE 
MONEY NOW by karnlng 
quickly HOW TO BO THINGS 
whkH usually take yyart of 
atudy and practic*. The de- 
mand for SKILLED men If AL^ 

READY ahead u! the iuppljr, . 

then what WILL IT BE a month W two ham now? 

D*n h t nlttt ild= chauc* lo qualify Tor pra- 

B Igger Kay motion, don't ml** MiL* lilE Opportunity 

w!h Ich la yourt alFuo hi for ibe uhjnK ■ Mffi 

of SmporNint rtwChanlmL fu*L* lolfl Klmply and rlearlfc 
|WK*s, ilimtSy ! 30QQ lilkwLfal Son* raver evcrv BUbJcrL fUlEl, includ- 
EJtoijI MaHLm?. ViLUtrn ^T_■Lk ijlic. J-'oimcLry Wort, Meehy,nlciL 
uSawImt, FoirriiS. Machine SHOP Frotteeand Maaiupaiieiit, ana 
hundred* of intber subj^i^ 

8 Big Books (Up- tn-dale Edition) Sent FREE 

to you for ciMPSnalUra. TV Ills ihein we ncufl a Bio Sl"*t nf 
nearly >*00 [ki-eH with 207 ftriftlitiU sdiwp Tickets wlih 
tniluiH. Tfiew Show, Miep by how to aci up »id nin flro J 

HILy kind nT IhjUh unci ;lTC 1 ft ■ ddilltP to lb* H hOOkP. PSflJ, 

In your Own tom or pUK-a of biHltiCHH *- heater or nut you won^ 

u>krvn LTifm, check up i-n any you wont 0 3^ QIC l iekr 

firtiir SIQNeV MAKING value, IlLCTl. If ymi wilQT n™>|PMr*ii 
XT** r^lrar taiuil uT paymealR. A ycur * fmlHU lllUt pr 1 rLle«M WlEtl 
hsuf enrfiLcera now jflvEti *s\ r h tlit-w ln>oks wkttooi c-jc i fea. chargi-- 

PubliJticri- Harf* Study 



Americnn T-t'crhin ithl Socitly &npl- SAIO, O rr**l At BBUl SL, CBlit*I»0i 

Vf.u iii ;iU iPiid m c Ihr ft hie fcunkH and lei II >1 cr *jf ^hn r tlckoln f' 1 : 

f?w ra nni ! niUH*. ■ I w 1 1 L pay Lt.^ ilel I very *J>«£** “t'H'-EKTSli lEon 

I i r || f-ni III Wlii-rh rAF.E> E ■Will -h^sieT f-J.OO in trii <Lajfl U-TId E-J 1 * 

fi&r iciuulji ui ill L llic Uri.nl iifLi'L- M only *:U.hu U pnld. U I nrium Uicri 
In IO iImvh I wilt awa yhU iwHltLhR. Vay JiRtbc mi *Hmi n-iir .< 

r^rl I lii-.il l MLiLtl I r-if h lm Id I'OriP-UllllLg pPLvILPEM WISH ?H*l? C 3 ipmi f C ' 

CiiiLr jj-L- .ir WlLliulit OKlm VMtr^v. 



Sh«®. 



Hi" ictU*V BlVtlaifi OCTMimlOifl. cnipJ5iFci |1 p 

S nml Lti:fcl Eli At Le«s.i canf Inlhlip.^-- ni*»i ?-h rufufJilCl 1 . 



IIJiniH'’ D Ik . 




START 

$1260 to $2100 A YEAR 

/"franklin 

INSTJTUTE 



Victory Program. 

Incrvasin^ Appointments. 

Prepare immediately 
for Examinations / 

M ru UIDMrM / Rochester, N. 

mtn wumcn ^ OE?nttnnrn r HuaVi to me. 

32-PflRe Civil 



Dept K174 



□ FUEE nf nliai'ee. list t«f 
Uh £, Government bi|[ po-. 
Service Book o jcbsr Hend fuf FREE 3£.-pajru 
—FHFF ■ book ilrttcrLblsaj: ealariaa. vacLi- 

r rc.rj|^ # ilonH. houiB, worlt h and full porticu- 

Mnilf’nhnnft P i ara tcIltnF how ly fluulpfy for OTlf 

vi a u lou pon/' „ f th^ e 



Today — 
SURE / 

★ / 



Name.... 



PARKS AIR COLLEGE 

-PARKS AIRPORT j & EAST 5 T.L 0 UIS. ILL. 



Offers YOU COLLEGE and PROFESSIONAL TRAINING 

Majoring in AVtATION 

AcK-cdited by Hie lllliHna ^upnrjetendniil ef T'n.hl lc Iiitnnllt)^ 'In- 

cJud#d m 1 1 II 1 A«T^HI^»I EhkJirr liuiiiiiLi .r?. jU.il.S* fcHttUul Uy ( 1 * U. H, 
OLUi< IMilTJUnn. F’fUpmL StcujJI^ A|C^i>rjf." 1 ‘ H. ninrisv^^nta. Cum- 
huttbilJ OrogniJ u i.iL FlyLrtg Kdieul ujliT A-l ec^iu nfiEi" Kihui-I A-r-rrtf-.liL^d 
Ijj jEipI coopi-mlinX riKlJl Lile TnJLed SLuLci , J . . nn v Air enm* lei RLvJiit 
ll 1 1 , !i I MLicliiiJiir.ifc itriiLnijlf. OjMlh Iti iilglli i>'ljfril fimtJiEuLHri. 

FOUR iauf 14 i U.mH tfl B. 5 -- dutfr^ns in PreiffM [nn.nl Pllatlhf. AMlHtiflrt 
0 p«nl I Dm. MainleiuncE Eriginferrrig, iiiuli r al E(l|lrHlHnU- 

TWENTT-tWO TH^JNING I'KASKS m rf ism.m m ninfieBler-il i-lglU 
induing mhirti prcpur?i uru<ltu.[ci t< r .ilrLUif Fl L^bn Djjri At Lgnp. 
rJiCtlrTY ft Hi! j iwl l;i L ii^tJ Jn fgrimjri fleliLi ui □ t k a. L i ■ i . 

] ".li:-* eilli:uuI ci. J_:'i j C -11 in iiijC I J mil Lil lit u UjLj.L uf 11 'M rciMLiaiJJcjxl 

Ij'i I ..I tu^i FLuijrEiLi. LipufLL r C'NruJSUie li L ti& fiffl 1 . 

I'-ll^crc ukrpiirL 2 D- bUiliJU> k 4 -J-: ■ il-L-= l IQ smioOL pUrfruscR ticluilTtlY. 
Uwmililfiji* iLikti dining UhJI ul tjif (ToiLofl*. 

i-iiuiLiuei UtTii JlMh D. TrVikii/ril I f-iiF IKW tlUlO«. 

ICth VFAfJ fiegiilrar, tJepi. PM-fi 

IJLII Itnn PARKS AIR COLLEGE, East St. Louis. III. 




M I- ii . i. Ji r- 'ifi ■ !■! mil. Acf^ldll 
it A.i.tu-nirHl hlsrii^iilE HUll Inlp- 



IJii-tct ■ JiiJ AUV Mr. liAp: l?ri-iwl ll»rhnb.i 

WriJinx, iriA. -j* MkIh. fC'IJ I* M *11 ^P»«t ilirija-, — ™ . — - — 

Srnui i*.L a iih-i] jtli Tbd i-j"S EO w-SIfl I* |TM«-i.iJilr . IniArn -un r. i>Ji r. r : ; irr - tijI 
ui|H err«i» ^iidwr ciptrwfiCrd iui 1 1 -j- H ■'•* P!^.. >Ih.D N**ni l' --.I "I \ uJ^ 

i- E . jlHHn rind liuard Id fur MMSi UiPiWd darDifbHT. W| pwf 3 ^ ui |taA U> 

Na*bvy 3 fi ior lr*r rAtnl-uf irrl?*. 

Ma^hTille Aulfl-Dksfrl ScIioqI. Depl. 75 Najslirii]^, Tenn. 



PHOTO EnGBHUinO 




We UkIi >vhj quit 111 j.. b .1 famrvE In E|-' r '- F" .m wh.ile 

you. rtirn. F-fliatUKh yoiu ovh nnjC'i-iWe tiMhifii^-H ta-iih 

r^ulpmtnE we furn-^H. *ip wurk tor nLhrrt aL i ; -^1 ;-ilaT^ 

flulj la this rnn-naim- aiidr- by pre-ersa i** N-i li, i-^nJ 
|tif ycur copy -nf c^jf 1 lii£ Nl’jJriraled EiLir-'ir It'a 

THE AURORA 5 CHOOL OF pHOIOEN^EAVlNS 

TiK>[»' Hid?. jtn-pfc- PM -41 1 Aurora, Mr. 



Regain Perfect Speech T If You 

'STAMMER 



(i 

M tpffy sLammemr Abcnald have the now 33“ inu^v Tifiiik ■ ,p Frinii- 

m m^-i-ina prs t *ilil. i: ii! eiti! * 'um- ■iln-n." Srtii fftt to fltauiHhTffirfl. 

^ Li Eleanrtlh'H ilk' Bmcun 1 ’iiJL Meibcril tor Ifr? adratilM 1 iTirTw- 

■ Hod or BiamiDh'tlLiri HiuHiTlriri Mriluwl ■nr^rstiifnllV utfd 
W At Hoc in - in^Eltuie Htr n i l-jlMi — jiLeh-i - I lifll . hDdDrM'i i ' y phy- 
idi'laiw. Write for full LUfttraulElllL. N(j Cl li I.L'TLE If m Ikll^TniU 

V Itruam- T>L L |ii . i < ; I P K !■■ Iniiir I n lI I il IT .li pt ■ I !.■■ . 8 n 1,1 l-l f\ .L- 



J Learn Profit able Profession 
in OO days at Home 




IKE COLLEGE OF SWEDISH VASS^GE 

3 fi tr ftdam-i -&L.H Pi>^ Afl J ■ Cliita^fr 




BECOME AN EXPERT 

MEAT CUTTER 




c;mL«r ofii^rEUEiliMI Tk«p«pnip ini finpfc ■■« " Wl ? 

U«t f:ufcE«. TnLi Hi 9 1 

J: h< i|iij>--L . ru y In Irjil 
TlflK m l.iE NhLiminl 



T r i.iii ■“- i-i-T 
f nh- kirh ^ i T.lliNC hr 



]ii:r; J'aV JiV&s. Vb^n c-b i-d rur.rui.-jril. l.ri.r*cin 
ivir^ i'kr.-F-- tr^Jn rk*i_ hi bkr. F.i.t wiiup- * 
OUW Jcr I' fiF-F. fLuki driL IlUua te jhu gn »> 




TOUAV 

Hatinnnl S^li I nT Mf-Bt Cuitln-q. 



Inc., Dm U- 3 L 



flu.* 



Learn WATCH REPAIR! 




A ddrefea 




AT NO ME V- IU till* I i,‘:irri TjV i.UfEJOdern and 
orldml ^y^tens tit IrjHCfuetlOFi evtsr v,-*‘ ul 
1 i|.4- Wx^'Ch Repalrlnq Tt*d* Lil Iwli'i 1 Krt'- 
iiiiTf j.i^ir-^:ll l-ir il ft Ml p=-?. u«iT |k.mSE le^ri hlT 
rilafl 111 l«U:ili|i^- h(ej l t euUiXiltlllLB rmr CDuree 

Ilf Los Eruption. CrUDd V ..!' fi rT|Wi 1 reT: : IlTT Hi 

^letnwiMlI liiul pinrnUlY earn very gsHd 

ShlLuj-Ih*, KUr piLrLlcUlafB ufci pi y io ttm 

Wii^mln Sflkoal ol Walih RyulHHfl 
524 Er Cflaton St r MILWAUKEE. VVlS' 
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LEARN RADIO 



I Will Train You At Home 




In Spare Time-Mail Coupon 



RADIO SERVICE 
BUSINESS BOOMING 

57 ,400,000 Radios To Keep fit 
_ _ Repair, Ne w Tubes , Parts, 

SPARE TIM «* DI0 IIS 

m uv ts 410 A WEEK EX 1 HR 



J iBNgBBflTCV ' THE COUPON- L 'll *rnd yam my 

B fll-jnijiii twrtlf J , Kich Howard a in 

■k L RiiiSlu" d. b:-Lc«l Ui^-6y U v*.- 

^R3 WV Jl plmmc the: many CKispcrrl-iLTiLiLir:-. in. 
[' e L \ B^ Radio :md ho-w I train yam at 

hu-mt' t hi' ci 14 ;i idii* ■- Tr-rlmi-i inn. 
l ~ ■ l r - tH-Sls. tlil w Mu- (jp I'.uiic di-l i.ilLiS 

^^B. aBg fur irsniirK i>n c I i.l*- c j ii itn r 

I 40-0.000 tt.-idiua, due la Ihf jirc-si- 
- X^Bl^ £— CD ( AliurliiBCc ul new hc-Lh. Jh La* 
J. E. SMITH, Pi-eilftont ^rejiAlnp hath hill Limn uni ApurK 
Nttlorul Hadln Initiate time Job □pporlunLlk-B b:ihL vih- 
Estafrllitic-d 27 yc-nri nbLin^t mimy Ftridiu Ti i hnicl^tiA 
to open Lheir u-wb Riuik.- hu>U 
ii m N rvtTjj. ]L d-ffflfFLbvi? tkici gtiod-pn j- J^tu far Radio Te-DliaL- 
cixiAui :in.Ht 0 |i<j:iImi.-, in Lilt fi Hi n fry 'a ljnm d-rim-tjnj; 

SlMkjfiH nod lei Avijitioi 1 !. Py-llc*. ® >HiVinerl.iial , .Mn rim- .mil 
UoL-tmm-iiAL Radio, anil liOW IU1.1 «l-*t S|fn?-Hker System a jsivo 
feijud jjnh*. to irmriv . II h. 1 kiWx h^w' lhe Cia-vermnH-ni iji 
cm 1 1 inn (or C : 1 v 1 1 1 ■ l r~i KtfiliO T+*-iii 1*1 " »h fttid Oj>eralDF*: how 
invtt with Radio Tniiralnp enn flet cytrn rank. pn-? In [hr Atftnj' 
i^nrl Nnvy: fiJUl huvr Cn-vfmmHiiiE. orders art- i riL-rp-p, n i |||j jobis 
in Radio Kqvipmertl f ncCt.--Fi.en-, AIhq it loLLn hIkhie Tiuniy 
Radio dn-i.-i>lTjfiiA|(.nLs l held bank hy Lh»< unh wJik-li will 
mjike Radio a llvt-wlrr JieLd fnr tht iulUTtf. 

How Many Mcr*u $ 5 r 1(0 a Week Extra 
in Spurt Time While lwirriijt$ 

Jily bnok deacrilnen inj 1 eniu-ju- wlu-i.'h s-i| ui.pi.i-: ? n 1L in pnt nnd 
ImJklle Radio Rnpaij- jnbn in ruur nnljilibiirlupi?d whiSc Iflflin- 
■nd.. It If Lin of my AO-AO methods n( tr jiJ n| nfE — ^hnLf with 

Kadao parti. J j^nd you. hik]f with R.vi-.ra how ibi-nf 

methods mnkn Jh-.i rn i ihp; K:nlji] m bame in tnn-Ai. Iri|>. JiLuni- 

riifUfipf imd Jiimp you rikl-ii^blir iirnntira] r-x-ThiTi^iicf. My 
hcw>k bliowa you InEmr.s f rr.E. . h, 1sr ^ thiin tPU niirib l (rnlm^d. 

HO you can flee what they m * il^inKl— 
■WffWPWB n^i^^Tyit IM ■ H. r::i.-Lf i.. 

PMjHIfWffl MAIL, THE LOyPOH — En : .n cnvolope. 

,:,p oft n iitriny pouLal— Nllll, 

■TSTfifTn j. c. SMITH, Pr^Fd^rt 

Otpll. 2FP. NatlsAnT Rfldln InitFtuta 

■UB * lb &jlr* | N SfiBiw Tl^*- 

■— ii. ' ’i ' 1 3 L p*rvr-p 

I'AHiH * 0 p t rn toL rp*rr 

■TlT'lj. M|WrirlB| 
;rH JB frumn,| humr mill 

net hiHijisI Hll 
ci-ai.il. f tip hhl# in 
i^A - -aM MJErr^virKH lE-lt r 
I? ni'i|i r bp hIEpc prr.Tll- 
inic .i|ih \ lE. 

JJ M JT rii^Hjr \K 



GOVERNMENT SPENDING MILLIONS FOR 
RADIO EQUIPMENT, EMPLOYING MANY 
OPERA T ORS A ND TECHNICIANS 

382 U. S. BROADCASTING STATIONS 
EMPLOY THOUSANDS, PAY WELL 

Police and A viation Radios.. . Commercial 



RADIO TECHNICIANS CAN WIN 
EXTRA RANK, PAY IN ARMY, NAVY 



tlHif Optra'*- **■- 

, ___ tl*n -Ur^nn 1 rsa.- 

i'Ef.Xhw itxdi 

■- I 1 hr^t>l;>'nnr \ I n ■»-•■- 
_ ] jo: - Innis rh>t >m 

■ 1 iM.Ji.iHrl;- kall^tfl 

1 ; Ksi.iloa WJN'i: 

J ^hnahmn^'liMr 

I ^^Bfe \ ISmrnfcur.— 1 IDLL 1 « 

JP>. 

!*. 1 1 • i ■ i ■ ■ m 

fart+aal lo S>laaii twp" — I bq * 1 
m Zfm-pnat in tht !"■ E<lH lirl 

Carpi. Mi •J-liri-'O-'i-l F*>i lt.r.f! il Ilii. 
— — in* Ihitimh'-H: aT Array 
nl IrHh-m-ii .1 ■■-'■' .ml !■■■■ 
Ti i ir« r-s-H-J i l I > i i 
W mH rri I* i ■■ its. i - ' moi t it 

R ^Al ‘.i- ,— 

. . 1 I| ■■■ '*!■ I- 

.Jt -- 4 ^ «n, #. -: r. II I rV ■, ■-• p 

i-: r*"7t.A n 1 1 v? 

d VB DEHPH^.i;. Ltuit 

flk AS ■ ■ 1 r 

mililar] iiihim 1 . 



I- t, SMITH. PwidfiM, Dapl. 2FP 
Niilanat Radio Institute, Wa fthlARtan, D. C. 

i'ilhIi hm 1 , wLi I ii i lit -bMlflalLaiii H' UI 

RemnLc ' Ric’h R^wjirctH in K.iri io. ' ' i.Siu fiitllpa- 
m-iin win cull, rieum; write. jrLkLnly,) 



3 J*i.ptlH*.Mtw. 

H.d jjwfl aoii„ B „ e MmiiIh an* r 

Jftit lm« buift^ Jar 

AL.MHI d man. I hi ..n^r ^nri.ll -uc Tn 

r ]! ■ >J:-> impair «.| |i I 

I 1 dn - ib *«6 ISOM 

•Wth -L-r trarlarrc 
ijP r: ■■:.! Ii J raa'l EJL 

Rb Jrwi hnw T^tiijih«p 

-.ii,.-- ... j y •z-'ir Cu'lt** k..* Virri. 

r Ai La a- J fi A- 

t^JB te?j - i" 1 ' 

L -dL HV|*dp*ttw, Tf'i». 



Snmt: 



Ad'lre^s 



JUNE, 1942 




Do you want 



High School Course 
at Home r 






. . to go to College? 

, . or to enter a Profession? 

S &iKh a* Jtfmuif fjpff , a rrJi .Ytiriim, /JfMfEmTf. 

"tochino. Mortal If'flrfc, UifepfirtAu, ifmuth Cnltnrt m 
fWawetr*, fi'flidwJ/nuiff, Chifuifteiv, Lou.'. jV mHOjk 

, .or get an Office Position? 

To IfGt Anywhere, you prattl-CuLI*' MUST fiiiH: IClMlfe Prhool 
FIRST. Yuit '.ij Ij C '. i d l i |.i I iJ- L utir fllDkpJHLiKi FM^L SiMiuuL Connie 
Lu S3 1 A Jit II did aL taomc h ^ t‘A9T n* your lime acid aHIJilt-e 

prrmit, l-jqnbvjjJrriL In re^d-ral ncJiimL w aril— prep*™ fOU far 
cnLlctft*, |sn i '|in.i(«*ikmiLL ^landJiallonit, tinntin i MJi, LarJiaiLry r 
SLaDdard. ie\ie ruroldliM. Dlplpaif rr^lLi for 3 1 S. HiiLj^-ra 
already wj'mplflMM Nnsk If rirsJTHL 3iw lultlon, nsy 

tOFTUR AmKrtciTi ^hiMkr, ['"tiScsiEn, owl. rndoncvl hy 

i few*. FlaWl youf um *Cfcwl edlLCtiUoti NOW, wrfcltf tSoday I 



A GREAT FUTURE! 

Cnmpkfa A*Etfti4iilieil En?in**rlnv or Hutu 

Avjatitrt M*ch mi Li 1iAi.ni.ng In Him- hear! ml lb* 
ALtctaEi indiuEcy, CriduAlcs obitiftiEVg imm*- 
daifalv *mpfc>fIP*nt. No 0yinff LninliBcL Alii. 
hLdsi'i [ore mail ichool. rdLtblkbmd in 1923- 
La cared an Grind Catlllil Air Ti ImhifeL 
Tot full Infarmi-taDfi, addrtfv P*puHment ?M-6- 

<UrtTlff !£ WRIGHT 
TKHNICAL AT' INSTITUTE 

HAND Cl mm lilt HIH1ML 

stimuli an: meeib> caul. 



■ Innlan St NhI, Dejl, HMS, OfUtet Am. tl Milt St. CMioi. lit 



CiDnOi'nw’Ti.; Rinrl jtm FREE liiEofniiicldn eoffcJoiipeelal Irnln- 
knit Lii Mulijrcw ciawl (rtl brfmr. No oEiiSRininn on my ppJri 

CnJ«H F.n ftln ecrfcnft 
GDraftLnf und Dvilfn 
□ Ijltc-ripl Art! 



□ Illfiti ScEiool Course 
□AfCOttflUftfL *«*d Auditing 
UArcliLt-LH-'iure mid Ef u- 1 1 U-4 n sj. 
GAutomulk^ 

□UuilntH JUnnnitecnunt 

LJAyLbIJi* n 

UlEJiHMflCMl InSiit^rlnA 
□Klee, and Gat Rc-frl-gemf lain 
□Air Cundlf Jtialnft 

Nf) Jlf ■■• 

Adifrrw .„,. JM „ 



□Piliate Nccrpfarv 
□MecliiiilcHl E n ill n ttt I ci HJ 
□Kudin isiul Taleiidun 
GSileiman.ihln 
rBuilrtcri Law 
□Aetuil McrehiDilliInd 



Follow 
This Man! 

S-KF^t Ssrviea Dparatnr 
N0.3B Is OnTht lob! 

Fotiw him thrmiRh all the tfJC^tcmelnt nf 
hi* ch*N<i a ft*rllii!«uiitprf«t jr*nff, Sm 
hr-w n rraft v *nrr*tryr nak» n murder wilt; 
teU-tale flnpcr primal Thrflkt lfr*fanrl 

P D C F I The Confidential Reports 
■ l*t t i No. 38 Made to Hie Chief 




Earn a Regular 

Wii’fl for rf-pocEfi And Erea '"Dtur- 
D«oL ol Oime." l.-rnra bnw YHjU 
ran tewnnie a Finarr l , riDl t'^iwrl. 
B.%. Iw'PTTW. in "Cin-rn- llln^, ml nnij.1 1 
hml. 4 if ur «r aduAses nui ID % ufl aJJ 



Monthly Salary 

lltp lrlenliiimJDn Ituman Ln 
Amcri»l Sesul feir lis-1 cf nver A40 
faurn-ns' inmiti^ Iiie «ktt crn.JniB.rrn. 
U rs.fr t 1 1 1 1 1 l 3 ! i.t£rriUu/r irwE 4inijr 
Eii pvTAriu aruE i.iiw- irg« . 



INSTITUTE OF APPLIED SCIENCE 
1920 Sunnvildc Avenue. Dept. A-1JS. Ctilcnnv, III. 



JkoMl AUTO- DIESEL 



or RADIO-TELEVISION 



I Old-.t, Inrtrenl Trade tfdhpol In Wut train* fml for lop I 
pay ji>ktN. FlritihSe, pmViaHT pShO tn me^-1 y^nur insliLviduii] 
nes-dn^ Trumiip^rEjiEInn n13-<kwrii tfi L-Ae l^arri. r^nt. 
hi ii _ i r < L whih It- .14-nl nf. F^quriE Cnl4kCiSr lh pi. PM-Vd- r 



NATIONAL SCHOOLS 






I AAA OIL BURNERS 
LAvU 18 th Year! 

iU-Jid for Itpc folder 
and. Low prirc-a 
LAjCD^H ‘Nu-C^rnlurt 
ItiSj^h Otl Hi-iat.ir. 

Gravity ami 1‘Oraod-Alr Funuirvn, 

^]L^l■.T 3 ■EK■ Run-tart fur fiwiLiLii-fl. 

Newly inirirriv.-d. t in in. i-n E, WDSTFI 
ULiitiJLUilJc. TIju i.r-iNhirH U I UuiTV, I- ■ ryv. brrv. 

LA CO OIL HUffREW W.i Union Av*, f fifliwold. 



ENGINEERING 27 E MONTHS 



liHjni-i In .Icr-uoauEJeil. L'hrlu Lcui , f ' LtlJ , KUevsj L- 
cal, Meeliinlral. uri> I 31n-iLLn KaipIdeerJmd, SI in 
ytAT ojIit -r i Jil EL i itl'.i alii! UnfUm. Apprdfcd liy 
L’ .IA rrep fWEitf W I EllCHIt Ndclrd naL. 

Hill |an t-erffn 1 mtiivl rM-L filler, llfiporlunklj Lu 
ram jurt lit trig crpc-ruei. IJoEcr Jonu. ^cipIpiqIkt, 
Ih-t-cimiLi't ll arris. ndLalny. 

5 Si E. Waih-lni^ion fllvd.. Ft. W* V n* P Ind. 



1 INDIANA 
I TECHNICAL 
1 CQLLEQE 




FULLY 

OUARAPtTEED 



PLUGS INTO 
LLiGht SOCKET 

Lnjclai ..r^ M A N lj1WT]J r H 
Bg®h,lJi.- WtI-LpT — i.lrt^iei lrivei l LI’ v.ill 



{f^aa^k 

U|KW^3 



■m wyT'ui— * r bp ■ 

v . .. n.C ialhl II NpLlrfw lire wL Im 

> 1 j nr raartd — prn--l l.W" r™*t*d..."F liilfc i» 
k - Mi P LJ j IL a 1111L1 ■:( metaL Hut t L«|f 1 'm > »*** 

Pij-Im.ii*-. I. -<t ■rk'uLI.*' umi pIi±lLu>3 i“h1"= — 

■ Lrev L-'IQ 1 ' UlH I ■' ^ r v . ■ijnn-'&UB F-jpcJ-y I ■ ■ r 1 1 ■> 1 1 
H-iil. r. rl Jr Li unfr.nlc"J Ic-R Lu l-il ’ i. J.ilt flam*™ 
f n j 1 1 1 r | ■ a j III. ■ innlwi, thJUiEiiI-i. |a r* > Nafe#. L4* I ■ ■ j«hIL 
.-■,■■ ii.m ■ unit :u rlilnwTT iurLi. i’aie IIANirP WKC.3J 
ny-eli-rec.. >.t nperilediuiii ILeh.1 «irl»L !-? I-JUV 
•fa ill I nf Hn-K i-lfc N. I"*?S. jet™, fiilir * 

Cuera.iilpe-1 h* He AEan liTalkWIir \ 

iSEND NO MOHET! Vi.i.'IL hll-l h ilmiMh.l #■_ 

I -b 1 Irp NJl^btWXLO -i .npil TumJ 2 

k, hp, iirip wiith iil..ii|i If- 1 Iprirn, 

r B p«iirlM rFirJp irtn-L.i- nim-lMirp. rtetnar*. _ 

Hr- . -r. iH, B T.i lDa D4„h-,k*ri,Hi:.tinlerbLil%lj rp ^ 

I'ELDcr.^. brJi-l r.u lau-ifV. he ll ruih mutl 
| uu EiinjphiH ■- ILh I j4* ■*! P*T piwl.iielk 

nal T IMlh plua f*W nenjimUM. Jl nel i.l#- 
| ichUvf, iTfcsrn k * ^ UIW ELE5 m S d.f *rrofr^^iTTt 
tHI i hp MNnJrJ; li.^-hd:-'. H i»h tmt orJct 

I> 4M>t-d Of-pE, O -202l OhJ* 



RMAZ1NC NELU ELECTRIC 
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POPULAR MECHANICS 









JCMi ‘ ' 

Give me 



and I’ll prove I can 

ANEW HAN! 



I 'M "tradLnFi- , in rh "Id bnd.ieH For n^w! I'm 
Sflkinif men who knrm- fhnt the condition 
«r their arms, fihntLkU'TH, rh^t* nprl 1 «;k 
their atreofth. '"wind. 1 ' und cmliiruncn! in 
not LCH^/t l And I'm m liking N EW RIEN i>i 
them. 

Twin y. a waive of FITNESS is BurpInE over 
America l SumiHtfe YOU are called to the 
eolfl™ ! Will your hwly be the lauubLnft-Brocfc 
of the comjuiny or will jL command the envy 
of your buddies 1 Why RlfSHT NOW many 
eoJdjers and HaiJors in native aerviee arc 
uftine my methods. 'Hicy knchw that a MAN’S 
hEidy mean* "easier so\nE/' tnure Tun and 
ijiiieker prumetion I 

Wow ffs Never Before Vdti Heed a 
Body That's Ready far AHY Jab 
the War May Brtn$ 

"GOP BLESS AMERICA" — y*i. wo nil pray 
thnt. iSiit It'd list BODIES- of A met lea' ft MAS- 
L'O WEli Mill t insist m\&v fh£«i hJnuwi p-r k life. When* 
ill i YQII l'it in.? Are yu-u ALL- M AS^ — =-lci n Kh- 
mubultd, un yuilf ttnib evflry pdnute, wLUl -.■ 1 1 the 
up-iLMl-iLt-'uiFi diet C-iin lirk yuux weight in w\Ui- 

fir dr^ yeu Wnrtl Clu? 1 Li4|i J ran rLvc yud 

the help Linn fcltfe Jilnuidy worked EdCb wonders 
[utt otliL-r foLLuwj^ eV^I-ywtWfwt 

All Ihf- world know* T wn* ONCE n. nliiTirty. 
jicrnwny 07 -lip. tve^klinsc. And NOW il know* 
that I won, the tic Ip, '“TUb World's Mont Porfnctly 
iKivpLuped M-idh ■■ AR-iunsit jlLL ccunarj! JIuw did 
1 dr > lit J tciw do 1 work ml Ntf J 44 in ibr hud its 
uf utlii'P :r=iH - il in ziuvli quick timcT T3'*' wJLhw^j i > 
Pyiumlc Tarislon, Lh<- nnm s in u: E hJiai-hhc- 

cied find wjiipli chang-c-d me frUsn ;■ UY-poond 
wtv. r- 1 i I'iiT into tJ 1 . 1 T chumpiuol I ib-t-t- J 

l.h Jtifll 1 ri rniaqtra n d:iy P riRlit 111 tlU> prbnoy 

□f yvur ei-wn I L'm lo-mly to pruvu tluit Dy- 

fiL&rtiJt Tanalnn run Suy a new uiitfU uf Jiulid 
muuple u-Vvf wit-TV Lnnh of your body. I.bI inr 
]put nf^', si -iiiixlLi powErt in Lo ymir Jitrm anrl 

nhuuLdta i >' Rire you an armur-ubiiuld of rtoliun h 

muycle ihPl LilU;?!.:; Jt punrheiL-' — HLruu^lhirn ymu 

into i-’fni.l uoLun-in^ uf aUrk llfc |X sULmlrta. Jf 

IjsLi-k hsI ^serriiM. 1 or wruiiJt lii-lnit Itn* vi'e:hki>iLml 
yuu inKido, I'll ^i-t ullet tlml h'miliIlILiiji, tdO, pmi 

? .Unw you Slow it ftulu Id LIVE 1 , 



Charles Atlas — America's 
Greatest "Boeder of Men™ 

,"S i ii'Ui'iR ii I L iht phyp-iei'L LfciAn-iii L EorPL 

urad "iHjnElitionerH. ul Ini- A" ONbY 
ONE NAME STANDS U VT — nnly 
1 1 IN 1 name inaluhlly ^oiym-h eo the 
naLnd of any man tv ho unutii tni iS*-* 
vh;Jhhp hin bud y to It* fnkS phynical 
prbpPrtJoae :^nl rnuscular jiqwor, 
TTuit nuniu il CJuiI-Ii'h Aril'?! 

THAT if i-hf" nmne Lnimcdlulr-Ly 
iti. H.Kii i uf liy fuL-n who V, A S“ T 1u 
allCdfl Hi physique that will wilhwLnnd 
hardship rnid ^Lrnln P ready for nny 
l.naik. Ip SjLrn'Ji A^Tvkfsa nr nn 

lh*> hesin £ i oile " 

la evtiy purl of the criunlty h Charle# 
.-UlaD- 3 k reCvgaJs«EL iih "Amuraua'a 
OrealeB-t ItuibL^r uf Med." TlLuliadiBda 
lipijri lIioUtMiuda have put itieir pliyai- 
cel iji T.i kipirni'm iiiO' |ij l - cniiaPLu hnnd^l 

.iaid fn?w (hpl Lhp I, tor npcn ca- 

nntile uF Ii<pI |> l m p Am<Tlrn win i 3 i,c wnr P 
many UwusmMb, uf uLhcfr. idviii 
eih?m> 4iJti , :ih| v in Hiflr muntry'e 
Army him! Wiivy:-eih- jiakintf Ch ar| m-. 

Alt:i> Ui If l*rv Lh^-in the 
khid of l» -Ilcb Ainob'k-a 
vLtn-Hs- neEHjsE 



MAIL THE 
COUPON NOW! 



FREE Tin's Firmsyr Pgfifc That Teil* Yw Mow io CTe* 



a Body Thai Moo Rttpett pod Women Admire > CHARLES AT LA 5 P Dent. I 

I lie rjui aa.j c« u^.u. v.. 



Almost two milling men Isavc Bent for and. read my book, 
"Evcrlnutinfr Health and Strengt h,” it tel la- you exactly wbaC 
Dynamic Tendon can dn. And It's packed with picturos that 
SHOW you. what it tlott. RESULTS if ha& prfHlueed fbi' other 
men. ^ES-UShTS 1 want to prove- it can s*t fijr YOUt If you 
are Ksiiif-diecS to luke- il bauk huilL and be nuslier] around by 
other fellows iv-ook-in. weelc-out. you don't wn.pt Shirt boLik- 
Hut if you wont tii lriL'm hoiv- i r r>u eao aetueLly laecume u 
NEW r MAN r ri|[btin the privacy of your own home and in only 
11 i^LiluLljs il day, then, muni ku-. thiM nuuTion into lItl-eeullI tu 
me ae fast aa your le^a can tret to the letterbox [ CHARLES 
ATLAS, Dept. fl-V, 11& Eaat 2Srd St., New York, N. Y. 



j T1J foil 2^id St , New York, N, Y, 



wnnt thtf- |m?uf ihfli ywur aj-rLti'in «f ■'Dynamic Tchtlan*' 

xv i LL help make a New M*m o( nsc- pri vt me iJ htnlLhy,. 

Jlu>Ilv hady nrkd big mubtuNir iJcv«-|opnicnt. Send hb' yriur 
free hunk, "Ev«rU 4 tifnc 3 E»a(th Jind Jflirtnif Ch.'" 



Nnmn 



i 

J 

I 

] Addrcb-u 

I 

1 C\i!f r . . 

!«. 



i P li'Juiki iPtlni. nr write- plLdnly k 



Stnt-p . 



JUNE, 1942 
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Increased production 

means 

More Jobs lor MACHINISTS 

arid bigger pay for men who know their work 

This homo-vfudy oottrBO nlves you the prseticol fact* on 
tiLciitarn moc-hivics, up-io-tlute method*. you need to ad vanci* 
in niiuOiinc! mhvp work, T&kt fedvantagG Of the other man fi 
experience mm feumd in b-uokii to solve y&ur problems, 
increase your eihcicticy. with 

The AMERICAN 
MACHINISTS* LIBRARY 

S « 4 lumit — 31 GI pap ns— - 1 5-1 & llluilfllliii* 

(A t#mfclntd conn# mnd rclartnCi Hbrery- 



Thii Jiliru-rV nf trmChllt* shop- DfW*1« *** WrtttTO for pniMIral men. 
It give* you the Iw-n me I hurl* (cir every kleid nf piftchlue shciD wc'rk 
It luily cipiaim lathe*. ilrtlln. and other mofifllRfi teals ud tbdf 



j. you [tic Iwm mcllwarU i 

/ eiplalm Lathe*, ilrl I L<i. „ — , — — ... 

ni>rra L[nn, fl.iltnpnaflr tfcftiW Uiarlline*. iqjpwInMn rr«lR P Edlf rtrm1*rn 
and larodiapcltin, jiueh ami nature*. punch iiud dls work, mrtttl rurear- 
Uu, r . ci i l . . etc. plainly wrllici* — completely tllijHiraien! — the t*e*t u,mx 
Of lirtjh In iur. machine fillup man who wanm togdvancn lUrnietE. 

Ha mcniy dawn — ipaCltl prlft-iiur pi ympflti- 



EX AMIN AT JON COUPON 

MtGRAW-KJLL BOOK CO. F JJB W. 42nd St. Hmm York 

Send mp far l#n rJiiy * 1 M£a.mJ nation the* Machinist 1 -' 

If A*iih?DcU.*rv I win HriL-a jHHJ ■ 1 . & Q >a iJ+jf* * ‘I 1 
Sd.Hnj iisiMtUilr urnlS lltu iwirw n-f HB.no ja h»Li 3 , If "<« wwii-.i 
T Mill hpLbith [Ik- lurch* iH?"fcn»l*T. |Y|? I nhura p™mp| *lapmpnt 
wrllv plain I r ■r'd All In "-H 1 ’^“ ) 

Ciiy Alul Elite-. 

Cuhii lar . 




abdosw ***** 

BUIEPIINT 

reading 

.~«S 



JUST OUT^FOR TOE MAN WHO 
WORKS FROM BLUE PRINTS 

"The Blue Print of T&tl&Y Ih 
th u Machine of Tomorrow. Ih 
AUDELS ANSWERS 
BLUE PRINT READING rov- 
VTX All Types of plan vetnliPR 
including AIRCRAlT & SHIP 
BUILDING — tella How to 
Easily UntlefJtand Working 
Drawings. 

What co Took for first, Tdb 
v-'hiii each Line and each Sym- 
bol Mrnns. The rpLaUan oF ona 
part to mother. I tow to TJndrr- 
svand EcaI^k £. Spec I flea i km £. 
,i How to Maks a Sketch. How t a 

■ Make Blue Prfnta. A Err Book for Every 




f ■ ■ Mechanic, Builder & Ufflushtaman — 3 H :3 

M\y r / pages — Ii'fl New, Com brchrhJilTC. Folly 

U ;' - : : ( J nLurirnled. GIvra Short Cuts. Help*. Hint* 

its, 

*2 




SuEfftatlGm. Question* And Answers* 

ASH TO SRE ITI 

To gM this •tstatence for yourtelfp 
aim ply 1 ill in and rnail coupon today. 



All DEL. Publish *r««49 WIII23M Sb.N«w 

biUM rn-Ti AUDI l,* BLUE PRINT HEAPING i Prlc* U ■. O ttfifi 
kdri rwMif *a S jwl h*. uutm RTTfral, <rtM-r>riu l til r*tnrn ttw iHsk. 



York 

wWtt-iciflrifp I 









TRI- STATE COLLEGE 



p & r DpgffnS ih civil. ElHKtvlcal. 

Aiccluinirnl. Chemical, Radio H 
AcroOBLiGeaLl Eflff [n^rlnlf ; BnHin«Bii 
Admin Istmtion, Account inir. Secre- 
te rial ©cLcricV, Shnrt cLd |j Lrim-n- c<JiErsva 
i'AS weeks i In Survey! me, 1 1 t-=j Fti n £. 
Rp^cinl I'Ti'jfciirnlLTy l>upnrLnt^nl far diuH-f 
who luck required hit h ncIi-hjI v.-nirk, 

r ' ■: m -T: 0 1 :■ i ji ] i L i l jludrnt hnUy* .Vpjj-nnvil Iry 
Civil AerOBflWliei ArlmlnijilNiUyO fc»r IUkIlL 
IriLlnin^L U\ lUnjiuJ Hhcd far S-t'i-yeflT 
tOClmleJLl (Kna-anaeallala nlim- 

InAtodS* Sfilh yvMTt. Tuition, UvifiJE tnnlm 
L'?W. la-Ji-nAL ru'cdR cb 3] iur i n[ciarprn, 
1 1 ■* ■ : ri _ . ji ^ L i uf RNiile-iiL^s ta-ce^dj japply, 

Ejit-cr June, Aopt„ Jau,, M-irtll. CaialmjC, 

442 COLLEGE AYE,, ANGOLA, I NO, 




ENGINEERING 



.***•*1 



LEARN WEEDING 



Bath Eiiilrlt Arc |ih| Acttyls^i Isj 1 nntLlal Bfen- 

I'Ijiq useIImhI in ■ few iLiimi. Waaki, >a [rSl hucti. 
Tim hint by dotnif FlneiL hiuIeidi r-nt, S.ijfi ■; ilL - 
tSCft. Payr .if lap- Gride»[llm - VkJL A\lD t 0H1HH tP 
AuLa Mprhojilrt, CdULi.Ihi WCr¥ r M-rMil 
Flrtliblnp, etc. HlUIO^tCd lLlftalnre 
Ini. Wiiln tMlay. 




FREE 



MICHIGAN TRADE SCHOOL 



a ns WHdtEflvd. 



DRtra4(, Mi-eh. 



LATA LOG 



ELECTRICAL TECHNICIANS 



URGENTLY NEEDED ! 

Iei InduHlJT— In Amny mi*! KwTl— tpfbhlHihB ■wrLii S«*e 

|T<r Jiil:-* miilI i-i L 1 1 i|x>-. 1 .-Lin i ”i 1 uuil.i il iv ii Lu I ■• irf f I l l'I I ICAl LltCTJI 



F-u-l inrirtlcT— -tCTtlnif. drartmE. bNuiii, wtrtciE. muin!? 

C 4 khm comEiEt* In ichioal y*af. norni I lonv i dining- hsll: 

t^niiAbi. Srt-.it fni? cpIbIi^ N : >1 V^-oEinti^l Chart. | 1 * T ilMit 
jftva.. WaaltinslCiiii D C 

BLISS ELECTRICAL SCHOOL 



TRAIN 




W& btsid. au#naLhr?. \\M yihtbL cyp.ni an taHfc ■ Irf I nr If <14 rtf — I _l 
br fAulid. K-MnUfiEkJLj voTItvL lilwL ud rmJ rarrripn- u. J <tuHvl«{T 
luirmiH r.i^pJnf m*±i+*\±ui - -lI- rf—u*. Wma in V«EH BmI, 

FHkli. hqnE I ■ n'j- uhi i hJ r ; IT j-ftti ltd nnl—ii bi^tihI hj ^nhL. 

PERFECT VQICC IH 5 TITUTE. StuJiu \^ m L.J. L Li-e $ 1 , r:h.r ^n r III. 

^pletiHjid opportunities.. lYepareia njitto 
]iia5y plan. Mo rirevicua vyperiL^nco 

n«Hjcii. common sehMUiedUEiiikMi itiffllcbi?jtL. 

r Nf trw Nwlilrt "Oppuriimmea In i J ho- 

iPiifnLihy", piLrtl-rijJpru and rcijuirvmHjnts. 



a mug 

fP U atHoff* ,BKr ; 

f IJi* 



5* 



a nrnrJ can School of PhGt^r*phy 

m it h i yin A vp . , Dr |j t. 1 :.I3A. £ hi cwy-o , III 



LITTLE BLUE BOOKS 



m 



Bend in wi cans Pm 4mr f Luii»lii|{ 
l L lJnnaariELH ci T hiLrunliu. .ii «:l i Jinw: 
HALOENlNN-IULIU* CO . tala 1*5 LLP Dipt.* 

Ba-ik. fa-ftfle. amana, -MWHSJta 

STUDY AT HOME fur FERGUS AL SI!CC£RR « R d 
t.\ 1M .J-: R liAfESISGS. il l ynn liuinir- 

tlGn— QTNr \ I.lih.onn a1 m-.I 1 -nl * rnriillMt. 1,1. Jl, 

[k-j;rc-L i iLH*.iril> il. At! kita fiLmLalic-ii. F-iuiy pu->'- 

inviit*. Sifiid far TRliE tioOK! 

AMemCAN EXTEHSIDM SCHOOL OF LAW 
Dr ill . Ifl-M. & Eu j l Hij-nn It.. CnicauEF, Ml. 



learn c J fl/*roow/w& 



II ■ i f 1hl.ll. 1 I S3-ON I Cnali In mi i^tiT *™h* n| Viijhui*— 
AT IliiUF-EtV HAM-- lU^r fL=k*! Miike n- 

liPffkr iu-f> niifrlH'd iri ferarl Wrila EkHl-ay f 4 f FIO I LK^flOW. 
rialK 'l noaLonld. NP ott} IJT*dcm. 

flAlt- Cirtn-nrv i JS-i-iM, C Fall Cwh WM 





lltalh tfnid I-H* fnt . III Pip*, lti.fl TTw in 

Bcrj.nm P ri—.l I'M'* •* Il ■*..*! .ihi .;■»> nr-'hi *ml 

1-ilF If-* nl i.. ipiii . - i |i* r f rim#. 

I'ti F - r "if I *r.i||V.|U'i *i|ri«* -s-il - vm 1HUB--1 

f.iltftMp r-H vliolltd YiTlLlha. W,n» W< 1 hT. 

TMC Tam l ri VN SCMBBL AF fMM*NU||P 

ill) lEid-M ttuil.il ivp Kanin t-l>. Mw 
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POPULAR MECHANICS 







“I was stunk, A wife and three kids — and the same old pay envelope. I couldn't 
see a tiling ahead except the same old grind. Then one day I read an I. C. S. ad. The 
coupon fascinated me. A new idea struck home — it was light in a wilderness of darkness 
to me! Today, because I mailed that coupon two years ago, 1 am a trained man — making 
a trained man’s pay, playing a more important part in the industrial war-program?” 



Fifty years rig**, the international Correspondence 
School* ivere established to provide sound edlicn- 
lion til facilities to men emeiA/p to attend resident 
schools. Millions of dollars hare, been spent in 



preparing l m C. 5 . textbooks and keeping them i£p 
lo-dtite. Today, you'll find l. C r £, graduates holding 
lending positions in every field of American hit si* 
ness and industry. 



INTERNATIONAL CORRESPONDENCE SCHOOLS 

HELPING TO TRAIN AMERICANS FOR VICTORY 



■OX 5437-J, SCRANTON, PENN A. 

Without Cost or obligation, please send me a copy u-f yotar bnnklct, ‘‘Who Wins 
and Why/’ and full particulars about the course befort which I have marked X: 

TECHNICAL ANQ INDUSTRIAL COURSES 




□ Air Ffmk" 

□ Air ConiiiilciBilBC 

□ ViTpIbn* nrjiinir 

C A cri!| iIhM irrs-J ] jrnl I uilj 
[_ i ^TebiiiUi!E.u.r» 

□ \uto Ji-acine Tun«-itp 
Li AiJtO l‘«:iinii-i^n 



□ Coni* rrvrtinc and Building 

|J L.'nMnii _M :l ■ i, i l I ji 1 Lizr i nj 

FI lletad l-L ri s; _ n ■ ■ ps 

□ J-iLnctri rnl I irnftinc 

□ l:ji K iiLPiTiiiri 
f1 1-:L4 hjljLc Lichujie 

LI b'lrtirt-ljT-mnn □ ILmEiirig 



□ As i:i r i'.m-. j AVIaU-.-D > 1 1 1 ■ • I >3 li Uf^E Th*n. 1 1 nv-nt rat Slstili 



! DuilrrriLnltine 

□ jSri l K " I-. II K LI 1 ! L-Mlk|t 

□ ClltlllhhLiy 

□ CifU ti'iaiM-PHruiic 
U r>jid Minim 

LI CSemihHui 1 i tinLUWM Liu; 

□ Amiran" III* □ A-|v®r< \m ft* 

LJ lJuokkc«pin4 

n li -no n-tTWi ( !■ ir rm|ii iiiiSriN'T- 

LI ] IsJjii h i'an Manbfeiihcn'i 

□ CurL'^yiUQE Q ClVLi E-Airvir-n 



□ Adv»iw#d. Prmnuiki n* 

□ FochI* aqi! Ctw>k«nr 



D M :ifj,*ir khR-iiiPfi 
I - MrchanLi'tiL I .irn.fi Ibg 

D Metibinlval T? >121 n ^nri n»* 

Li -MLiui i-'uf euiMiL 

□ N*vi*!LtL-T-n 

12 PnU-ern-inttkin* □ Plumiiiinn 
Li l'r»rEjral 'J'fI FphaiW 
C. PuNis ^'■irl.i tjEik' in«r iiui 
L I'ljlla I I'MH-r M»Lii«i 

□ [-Loom, 1 i-r Hn r il 

C I L rv 1 1 o rtp^nninifi 

□ l-Lmlin SiTV^i rriK 

D IL R_ [ h> I L I Vitamin _ _ _ . . 

C Ft- It. HLfnnJjnan □ Judni^rniiuu □ (rViwjLuu M a m, ! fuel 11 rim 
BUSINESS COURSES 

["3 Cation rirppiriiinrt-j 1 ["I nmli Y#ir Calicut; 

G C ’si-lailfcrri-Lni C l i UT , ni.^n^!iii[i □ t'jFiir!! 

Li Cotvivtwit 1- J [Uu.11 rati 114 □ ilmKl L^hIlvi 

C (W Arenliatjuc □ IH|h Hnlirwl 

Q Cl l k . AeeDLLQUEjf LJ ^C^einjibi \ 1 *' n n| Wnri 

HOME ECONOMICS courses 

□ ItniTV" T>T^ii% , makirLg □ TYi Ttmvm nfil Cn-fFt-FTi* 

□ rruliuiuuut [tnH-1-ii^kinj; Re. L J JiMI(bl 114 Ms*nnii" J'.nuC, Oiieri be 



U I [Lgii wr-v ErcinwriTii 

□ |[r.iquF ]‘inm-mi[ 

□ I onJ'Jnl 1 1 'il .Mel ul hi r^y 
L! IniconKithw t'nginecr 

□ h .l rt^li In IfL 

fl 1*1 1 «. Lii itj l [ i>f I iL'.-.nnit jram 



□ .‘-'■Jralnr.i F. ii*i iinnri ng 

□ iibfeL .Mniil iVwk 

□ Ship 1 1 rnl 1 me 

Li HhlplHtuik D Klinp ['r*rijri“ 

n -HE«aEIL Eiki m* U I** I imli 1 L'.jiu iJiw 
Li riif-sm FiUinn 
L Etnnrtitriihl 3J>-Rf1ini 

□ .Ht riirl iLnJ t]nH-raiFvrLn|- 
Li Survp.yin< nit-l MBjrjtisg 

□ Triumph Ivrwirv'rTi n< 

□ TrLr[il M’li r W'ratk 

U TtJtik I !.“-IiIDI ll£ 

□ TwdniJikiri, Q TVddlliiC 



□ itaiEwm 1 I'mipl LTIert 

LI li .rLli ilil [.< 

E Swt^ HTj.s! G ^iifejLuh 

hlfci IV ■ .ifc-J aji'l ScK" 1 -oE Lri-i II£ 

□ 1 >Lillic kl iLlJluf L'ElivLhL 



.V-dmn 

euw .. 



I , 

ri state. Pr !‘l^ti t ffklt - 

riijurtfkn rul^rnfr fL s F-J ruMpan ia Jrrf'rpnTp -'wi i'arTt*p<tndrnO: A 'itilA ('riwdnSriiai , LrwnfiiL .lJnJiiJ Mfj r 1 u • j 1 >4 

tt r i'firG r«Ti 4 t;'iir irmf ftfiip-vi fu J. C. S. . T i IT. L\ d. L 11 jJ.e.v J 
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Be an Officer 

U. S. MERCHANT MARINE 
OFFERS WARTIME JOBS WITH 
A PEACETIME FUTURE 




Tfifn CflJif Iff typfc*] Of rfro ^ American. 

youth seeking d corcor os an OJfieef in fho 

U. S. JVferchanE Marine-. 



America's new ships have ihc finest Officers afWt. 
Thone who start Officer training now at a U.S.M-M. 
Academy can find h lifetime career which com 
bines Rood pay with opportunity. 

READ EVERY WORD THAT FOLLOWS 

Are you between and 23? High-Kkinol edu- 
cated? A u S, citizen? Amcious to get in and 
pitch for America? Here's a way to serve your 
country nDW * . . and have opportunity for fi fine 
future In peacetime, Train to be an Q^ieer in the 
fast-growing U. 5. Merchant Marine. 

$65 a month while you learn . . . high calibre asso- 
ciate^ good quarters. Cadets of the Merchant 
Marine are enrolled in the U, S, Naval Reserve. 

The 16- month course includes both shore and 
ship training under outstanding Naval and Mer- 
chant Marine Officers. After graduation, a WELL- 
PAID, LIFETIME CAREER, rank and prestige 
he ahead- 

GfT FREE DETAILS. Clip and mail this coupon 
today. Don't wait. Write now! 

U. S. MERCHANT MARINE 

l" — ■— Filt out and mail — TDiJAY - — - - — ^ 

I Supervisor of Merchant I 

| Marine Cadet Truiniris; | 

■ U. S, Cop-iV Giaird. Box AF , 

Washington., D. C. 

i J liTiw- send me, FRF.^ and wiEhnut □h-ligailmri, 

1 Inf arena itart Eookltt of the U. S. Merchant Marinf “ 

I CjktE^ t Cnrps. 

Nflrne^, 



Street, T h , , , + T - r , j 

| City .................... Stole - | 

I. w— ■ — WK.wfTnBa^-.BTFV-^i w-pi^n wmR.wn-n- 1 -.n-*— J 



SL 5 TS U.S. Defense BONDS* STAMPS 

ISA 



LEARN 



HOM 



Are you adult, alert, ambitious willing 
to study? Investigate LAW! We guide 
you step hy step — furnish all texts* in- 
cluding It-vdumc Law library. Train- 
ing prepared by leading law professors 
and given by members of bar. Degree of 
LL.B, conferred. Low cost, easy terms. 
Send NOW lor Free, 4ft-page "Law 
Training for Leadership.'* 



LASALLE EXTENSION UNIVERSITY 
A C&ftRE&PaH&tMCIE tH&TiTVTtON 
DEPT. rM-t CHICAGO 



r MEN 
NEEDED 



aetn/t/m 



Electrician*, art needed ivtrrwhtrv. Hallywaod *tudla* iImi 
L l.Uni tfiajtaj4? ZOO men. Thli Ji a- llv* man** mahlng pr0f«i*k*Ji. 
Ltirn he hfuntn ipare time. Eiiy pivniMli. ETO- 

plflyment »rvlcc. Writ* far FREE BudFetln. Ha 

AMERICAN SCHOOL 

Dept. EEA45 Drexel at SB St, CHfeagt 



learn 7001 DES16* 



idll >i >■ i ! * . ?■! ■ U> ‘ ■ t : 1', -linpr I.', i .■■■,. ■ : . / \ 1 

mi «: Eni. -■ ilr ’ rn-.*- )■■ ■ l-i"-vdi I jj-wIt 1 **&*£/¥ 

i ■ ■ j- - :s.^ i i.n , ,Jr«lfi,rr. \ :-gr— Jr •• ■. ->• \ *jh — j*’ IVB^Bk 

mmm 






■iLair J.lnii - nil 

rn tiniu uH.mii VI ■> - Im 4 LI|iJ| I 

Ji a r.bljv nji i |,i| i nr NdMi-nr tiunki , 

■I ■• >-■ Hi- II I.U- a4 hllnk4& l.-TT'n Hj-in-Liy l 

^nli eu* ■ *1#pi iujhti l^-il! bji ■ r"-urt!i j.4| 

nf iiiiirlii - r Nj i- :i d,"U;i. Hu>h dw mil hlI,Ii i ., i.^Jnv r*t 
iuM]ihi IjfLi an U*rh ii.h c,i T col I!d>ixii tj-jj-n mli^D 1 1 , ■ . ,' , j|j . .,fTrr j 

TC-LLill'k 1,11* ,-,'JI Ltv i nil BUl|jjy l| -r ., I- If ],fc h' [H|l 

rlalc j(dl .1 p-. i , □ y | •»- .1 m ,1 1 .In 1 L J.nrr j . 

Ohio Institute flf Te cli no-l gjcy , Box SI, Gf^nvifclt. 0 hit» 




Lvipry WHilrf Ri^ld Own ThbTCcw. TTsfftj.TBook e-onlsdnlJ^E elrv, 
coinciw. prrtctlc.il InJormatlDb. pninE^m wtd Iewes to [Q04lcra 

pracilte Lrr all ilraneheii, Yj&j to rawl utd uitilf-.r^nuiLt— ni^cr 4 ftn 
EJAJtbFLUly ILlQRilr(iL*|— fkxiWtcovw— PLtftrtnLiB-41, ROftdV TU'.t* 
liTPiirN? thru At vwvra You t yucytlouit acniraEdy — \lnmy Bsck Ji 
Jigt O.K. To r-ot chid itzi-lsLiijjL'H! JTi«f yrnirsrSJ. order copy today. 

ThEO. A UDEL P u bli sh«rs, 49 W 2 3rd St., N wW York 

PiPfcM omW Armn_fl wraJMES uUIDE il i n» it.. ]f riftairutarr. i wsii i*e*k 

I E Be Via in f n fcrrivuJ , *j|J: nrvi.f | vj|£ rvtuni till L-> -t . 

^ 

AddTM 



lur. _ 

I h J 



p.y. 



POPULAR MECHANICS 







G±c Lib FLdicicil YltuT bag efptirnjAirf. EjiIbc * H F.'S T=.- 

4p«C»T i'l'Hir*. mi™q3p m»l'ruP t!#vr.h|h.--i- -n-s impi 

and. cofiilmcLon. Plastics la- IhnJliaR, tcuriubS-t, uniu-a-'A-Jrl. 

Lclih M >-w ’ hrat PiaiJiex .^i.'uul m ifur iTzi i' L-ii'h t f 

f f u if u nnif X-tb. caurirr. Write- Ifept.M. Thili! bure i£t. 



SCHOOLPLASHCS 



DRAWforMONEY 



JesSS PLASTICS 



to this Zffltti&N DOLLAR School 
■ i i in i ii ii 



SPAKTAS. M n^rr buDK In^p. ■juMnlfi.1 ruw 

Lr 1.111m j l-I -.n— iir^ Ivi-tairal vtiutwm rc-irtefttnl MiE 
*P. m¥4D! iiictL "f if.WI-.iXH I aff*rr mpr-'^i 

irmiTi i||[ — ^i-mnn'ln'm nirKnlBEit tr-w a 3nif r r l F“l , i1 

■ Tii-LKa cix*rr. finvmir.M|t '. |.[.r.-.-, n 1 - , M .| M .i r - r p---nfT,iiM. l'.'^ pehim jp-h. 

iii^rniii irikLinj .-^ I' -U< J 1 l ft" tfiru i-nLrr t Dl^rl B-" r r mklu tH iiutrur I kml Idc 
.V tPl.il Df K-.-i'i-r McHiiri i E"lL?hi l-!ii ■ ■•■■r -i bL .ii i- *- Emirun.rnt 

Mhbuiix-j, Vfl rcrt- ^nUiiiy. AM IvmnmpadpL f rt.il ii ■ I-h rr- nl mi# i s-.ii.pdinf r nnif-t-a-i - 

mmv tfpirU* iii |r, H. y h vi . dlr^-ci*. . .i,dmh. 1. Ntn AHi 4 ihe 

FU#I- ■ i* 1 1—1 I. tt- JtlTE r:,r j V+* fl*. u™ Cdtal« - I L 1 . FrrF 

Captain Mfliwwll W, OilllitiT, Dindpiw|hp 



-Dopt. PM-GZ, TuIh, Okie. 



Be An ARTIST! 

Trained Artists Are Capable of Earning 
$30 - SSI! - $75 A WEEK 

TMt fropfl^g foods 

to profitable Art career if 

NOW Lu Lhi 1 - i j tiiir tn- ]'iv[m fur a 

Ji I U-!L4UL II L, Vi'ftti l LI b 1 1 1 lulu 3 V C'H>I- 

>u:icri VI. A 1ET, II. 1,1 sTttATIXIi. 

t’.-l KTDUiX E >'l * - ;l 1 L 1 el uN r R c.-mi.piele 

cmrge. Nfi prsvlouu Aft 
rwc e hhei ry — -h u mi r.*cS w |i r. vt pm H le<l 
by r.iur prtcLJCfi] I'iOIHis kiddy mrOltwl 
mn cu lflll. TlV r 1 today for infnr* 
an ii.l L«>ki in F El E Pi BOOK, "Art tuv 
' Fleaaure & Froill 1 ' — -L L- 1 ] J* il\\ nlmm 
our ETiurKj', Hi-ivlee — 4k till toiiim^r- 
clal appart Liu h Lieu Jhut- >■ ii u in an. 

WA,SHIH GTON SCHOOL OF ART 
^STUDJO 12iA. lilS-lilfti Si., N. W.. W B ,h.. D, C. 




RFCTR1C APC-OW Y- ACtTVt t N E 
RIlIILi -I Wfetriara cam S-H Ll- BIS u iLii . TIll df 
IciiimhI IiGW ffnrai'-r lllukii lliti hU|-i.'lv. E.rairrii ll.l ■- 
ji II) Ii IV pm 1 . 1 Ir-Mli' In % Vv-l-^-Iik Ikh- n i-Lii:i | »lni[i 
■u.-iirt. On® nr ATni'nn'i ImdLnpE «li«|i. 
L Fatalil ln-TicJ 7 of Aiiopru Em- 

L j|..thi,-.| \vy vl-m|.mie Lr|rtn-,ar>-. C.iHTti-Ef.l num- 
p Jjlt nJ niiidr-nt 1 !., a Lio^hM ■toutpl- Ln ELwi.rU- 
!t Aw or Ai'ei > I L-no WnliHnou iFiNiulHifr hum 

X :. ’iil I mm rv| ni-.Ly 1 il-l Wr. Ir p-r wifh for m- 

VOtcry-illonr AiPlf for "Wulduis: fn* Lr." Htnia- m^v-, 

& GHEE* cnufse.iiwr l 5 wshwhAbi amzmo 



WELDERS WANTED F 



EARN THE DEGREE 



Doctor □ E Pb-vc3ioSt 
otty i Fh.U. I , SlnrLi?r 

uF |3 1 v | sLCy rlJ.lf. ?„ iiiud y oLh^ro. Coil-l:4** s-n. Imaiaic-H*, a^rourii- 

iiLR. luvf, etc. Low foe*, flvinl biPJid I3n i 1 1: c Ijh aiaJ JtudaiiE. 

IbLelur^-faldcr AT OMF1L Ho alrl lent Ion whatevuf. 

TEMPLE OAR EXTENSION COLLEGE 
nil Fourth AvonoD, Dept. 4 R| Scjttifl, W-P-atilrtftt^it, U. S, A. 

FIBRE A R M S AND LEGS / 

Lin I lL, ijfiTTTct]y rsilc-t.1. n-i rajltff oilft COtli- 
f-il-UihSfc.-. NuLotjiI ap]Hi-nj"iinrc-. 

1 1 r in;*- s lur nil ijoluirnitica-. 
Stk'lltlnc «W 4 ljin. FiilIp Tj>mu. 

CIJC H 5 1 i I H - M E Is £ ALf "V GllJ-Jr-d Av. S. r Minrte&ppTii. Mi-nfi. 



RADIO REPAIR HINTS 



5 



t 



' 'l iiLrfnlur-i I ni: to iCAdJo" l'.i pi h I n 1 - i-l-n'uEl iTiurlnd' and tii- I i i> 
tTDulilr- iSiroMjiR.GLveA IniUV Pmitl in>fi liiM.Tr-tl* liinv i^ri|i|i| Jnd I U 
I tull s ii Mil make rc^a I r i (Jbi>.-fic ]Jf . New lij f V U««4l I'ricu ruLl y 

a UP RE ME PUeUCATIOHS, 1TJT W. tJlti 1L, Cti Icjyi , III 



f m ThtUnttl f&t 

"TOOLS. DIE MAKING, MACHINIST 
\ - & SCREW MACHINE TRADES 



Iggl 



i Al.,1 j 1 KJ) Sr-lioriL DfTcrA you ilioj? JiilrnslTC, IkacLSrul 
irulmlii? In our full.v tTuliipe. i kimps I'.catp 

1 no ArN ii al -IcOw ' siHfp AnprifTfii Ijii/h rci Hij-i -ni Kvh- 
ru3iqs. Krilor n ^vlLinu VMY.tl Umpli^ Pifllll Iff ■riilflpp*rUlllL[> , 1.p nqTi| 
m hi Li- 1 rnrn I n.p . Wrl i e for FILKE ESti<>l ' 1 i*nct Lf uJ M jCh ill# Sil^Tri i Ii Lne. 
ALLIED SCREW MACHINE do., fSchodi Division) 
€03 Weit La ke Strait, Pe pt r PM -C P Q h lc egg , III I itptl 




ACT QUICK -DELAY CAN 
BE DANGEROUS 

If yna Iulvm nrt SpventLnn if you fcaL that il Is commercially 
vw]uwb]c and want to prafoct J'uiir i-iklil-^ to prirtll Cmrrt \L— 
scr.il fur our Frw 'TATENT GUIUK FOE THE IK- 
VENTDR” -NOW 1 Fnr a gnud practicttl invrntion. ]ilun 
prompt action ill BecuritlK :l Patf-iit find 3iM:jLLiii}4 ii i^uyet 
<>r a k-lhmJ miirk^L, hnv? proved the Berets uf bucl-vsb for 
thousands uf inv«ntuina. 

"PATENT GUIDE" SHOWS WHAT TO DO 



Mvi# "Pifclrm <«U®ik" :k«|.ni-.vh.'xj* 

h i— if i j- Llrttirm-'lltt qn-i'alL'.Ui-- 

M-: L 1 1 L II . x J I i I L u; PalrtlTA. [i Lcll* 
ILilT Elm-1:-, i b L- a i l L L , deiAWlliex, 

ftp. BTB TVP-C--L! MSiLK|i 

t>> upF'ly fur ^ IlciW Sri 

■>>:iiil 3 lkhli pH&E rrt J-UILh brVi-Jl- 

I.Ui-ti thrnuR^i dkki^n usd. w|i- 
lU-.Irte-d: 'ihiC lur.vm-, W& at*t> 
jtc-nd ymu i>cit FliJd' "lEcccjj'.l 
■ ■I Inver Lion" Korni nnd slIidta 
you how to L”K tL IT AT uM'k, 
vri tli-nut cajsl r hefure you Ti I ■- 
F r :itcrt AjhplicntiuiTi. Our Ojidi- 
IllRCl Hh^KA'fl Ji-kU h<kw PlLCilli 
Of Hi c*! Rc-curdu ian hi- rlferktd 
in ili-tcrmijic- wki L ilsKt j jij| (n~ 
vertioDi La pm^hLy piitit<f>Ui,- 
hl r< hi'f^>riv flliikjs fr-o-a m-i-d tnr 

Pfild; dLw?nn*a?. Is Involved 

. iuirL iii prccitL’a! u-uy 

r:ir hi- p^kd Jr inA(d||!h#hb 



nx cJi :i]k|j]kc^LkChri itmerc-airAJi 
t J 1 1- .- u ^ 1 1 gut ciEticir. Il L-i<ILm 
J u>w aoinc inverlora l-l'-uc l-iJ 
hr-niui-ul hackLUpt; ho-w rrtaay 
p-lraitrLc iiLv^nlLuii^ pruved lairjfe 
cummc-rLiiLt vucstc-bsc-m; Isuw 
piilc-nl a- ruT-v ri iuc inn|i-ri 'vvjnent* 
cun he pr(kHt-nh 3 y |krule-rt.«E 
ilivJ tn-Hrh?trd: c* 'li-nC 

ul!st-r tm-S-H r>F vjsul ErLcrvB-t 
AlrEr 

kc member Ln Piit-rrni RiJi L- 

ler^ IfKL.AV i~.\S 33 K i'UHTJ.V 

— ACTION IS IMPORTANT. 
Mi'll ilia Coupon NUW — in sin 

Oh pailtd ulL U PcH- 
my ikuAtejird s«- CLAHJUfCK 
A- O'HKfKN urirl I1AHVEY R. 
JACUBHUN, Mekietcred 

21 -K Ailarns IluLEd- 
iMftj W-uutiiJL|Cln1h| 11. C. 



CLARENCE A. OBRIEN 

ii mi HARVEY B. JACOBSON 



I CLARENCE A. CBRIEN and HARVEY B JACOBSON | 
I Htgii'Rsd Pa lent fUlprriEn OeIdie I hr UniLsd SlrlEt Pa!?n1 Olfitt 
1 21-F Adams Building, Washingtonj P. C. j 

| P]erjw- neinL me- ymip -E fi - ] 'oro r *Pjriteat l^viiiriiv f^r ike- Tru 
* HC-nlrii' 1 :nui yinir aibc-eifLily prc-pareil "Jt^Kr^eii uf Er^en- 
1100' 1 farm FKPK. ThL« rcciue^t dm-.-, nul mIiLl^ilLh 1 me. 

1 SatlHf ... .1 



1 XHiIrt^s r- - j j . | 

1 i 

1 Clt-Jr- . , , , r P 3 t*sc , . , | 

*“ ^ - c PLp-ilhc write rar print pLiin.Lv. .1 



JUNE, 1*142 
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GOOD NEWS for 

AUTO MECHANICS! 




You Don't Have to be OH Expert to Do ANY Job 
on ANY Carl this Amairhg New Shop Manual 
Solves Ever y Repair FroMemf 



RIOTTT NOW h isndTvds of service Bis- 
tlmri tiT*- Irxitlny l-DF idiJe tncuJSnJitC^- 
m FLpH ovnen ch^ repair mrn in ta- 
F place draftees. Ui^tui-Llcs uf REtticiff 
fritJnCT at lush 

Arm/ Jt*Gir. Murk's iw factory 
SHOT M ANUTA N will help ™ fid* Ltll 
This La fsminsn Allin Rep*lF ?.iuni3ii] U5CCI 
by tf. S Aim, if , trade JwbPQli. Coraplrt" 
£tep-h>-7ilep LrUlTlKttgms fnr ANY repair 
Jpb nn pvffv modd unto huJlt since 1^5, 
IcLdUdlm r*^. WLih dal* f^r Jtih lniraf>! 
Aetnsiljr ALL nilta cnATlurn-n 1 Turirf pi 0WT5 
pfflcml repair- fiinnUfllM Open manUAl to 
mi you wirtt - ihere’i rvuyythirtf ?du 
neHl to do any jab! 

SEND NO MONEY Fill ml itri mill 

CdtlpaEI. MOTOR'S OUnt dOJ-Pn(i: FRetorv 
Kt-J>p Manual WILL be r.nuL nton'i 1 . Ul’p-j-ajL 
only 1-4 wir.h (KHtElSlEL On delivery IplLld 
letf rent* SHrilfliTfli. If nal cnhiplclely 
Bn L ; ’ il ed s 1 1 Ki n 7 dayi. return lor 
fl’J’jiui. No L-bLlyaUcjEL. 

Pthl'ijini! trr iotas, Ifte lurfinf luEnmetiye 
BusLabss H»EJr ; nc r 57 i Malian Ayi m H. t. 



ISO REPAIR 
BOOKS IN ONE! 
ffrerJDa,™ "Hffl 
id B«jrncb.Eai 
rig PiEst, sihS’X 

i IhneTiBS. Ov:r SQ-> 
PfcDtM, UEawliflt 
Avar 45 B C karts. 
Titilff. Jtl tf ikes irf 
Cits — 5QZ Mpdtls 
-iverv Nodal Bind 
^meelDJy AluHni 
■ad eI Trucks. With 
Lh is yam ca*i do mi 

job BH i rtf car. 



KoToR BOOK DEFY,, Room 512 r 572 Madison At*.. Haw York. Ji-Y- 

nuj-h me MoT*R'a l!H2 Factory Shop Manuft]. T will pay 

uatlQfrTl t*. If not M-tlafl^, I mfty return 

Eoolc Ig* lyll' reEiMid. (FurtLgn Frtcc *fi, email vtih gxdtr. ) 

name JOB . 

ADDRESS^ ■ 

□ Put X hero If encL04Lcic |4 with coupon, We then pay pouap:. 




MODERN 
ELECTRICITY 
INCLUDING RAPID 
AND TELEVISION 

Pirn’* Kn nt r c-rfi J-u uJijiHiJy inlen?oi*‘J in ttlertrfcrlljr. Nirw 
I V Hi • !■■( *M"i ■> i A) ■|.‘i u >i k 1 Ly t>r»iiE , lir T-ichT throm \n ftn*-*- 

■i lI Ji Ni-tt- J-:Tr. irlr:i| nj|.jr-cH Tully CflVVJiyi. J Cl I iL j VulunUM Hivt 
hSI U| , | i !'|] FULL Ii-K I'ktiiniiiAiLJEiri. 

BIG FIELD! Big Demand 1 
Big Pay! 



For 

Defflnnvri 
■fid gKpflrli 

LI-.IT lOIICh FiCiR^-h 

— -humErcd " n t 

IIEuNirarionp — iti* 
IkiuhL . umnrflf 

wi?rki i r kin hi nil 

IL-I^ t . a. v -n rvirP putk- 

Lluhed. Dvi Uftrtoii 
irukti-rii pi ^ i w l r 
■ UFlDriH. Ilpi |inH r 

i> i4--i nil'll, tverj- 

I ■■ i ii i- I'EprErliriil 
i-ii I il l in m3 hi:- i.1 .y* 
■mi 5 " i 5 |i il viHjfr- 
hL|iihL it. 



[H-TL WtVO U'l'dt Thlflri'1 Ulc -rtri n(x 
kir Lla-K L II LI v ni i ilr^F 1JI |tWU- 
nrii1« nr IminilTH-p. AilM^fc. rIt- 
plniiFia mnihlim 14 1 1 ■■ i ■ • 1 rji-cii’iiLly hvitx li. 

d'libLry Jetwiiun mi ■Wir-Lr'Ji* tui^l nw?n irl-i; Ntl-hw 
TmSB ii iii He fell,' Jhi 'HL-J. . FTfil^JilL. ra«-rl- 

y-iirh, wuk\ [,, if-uFii n iit'1 iftn : If-ifh With 

Uv-v h"irhH. Krr.f rnlLTHPii T-.r :» -nl fnr rREf 
■.-i-.r'-li-jill'HL .Tn*l kwwi fur j| -ii' I'rnr | f , 

A > C-ht p " irirnaiH tlm^ rTHvnf'jiC: 

wjth imr C'nErkn^rft r^nw tivi™ 

1 r> Jill IrnytTr. ot thks f nnjf?u + 

fy-r(a-prmll d *if 



SEND Jf 
NOW U: 



IHClUCilN YCDHNIdAL SOEVITY 

|-F:niiixiirr«-'4lPfi^ 5 tuiIv iL-j-.iJ **-i f 



q 



Amf rican TKt>nl£al &epl. SAlfl, QrCJieP at 5 «lh IL, Chica-jo 

6«md Tor IQ do y*f free urtt, ID vr^h.ikm h-i r,l ApfilLhS Elwuicliy. 
You .jIid aim-e ifi hi>iu| *ni> h cenlficntr 1 mihIIihf bin Ln rtirt^uJiLnc 
iirivILixin rut- ijiiLi- yi-ur- r will jiay 1 hi- deUvery ■rlinrpp-' ranty r.n (hr 
IwiohA If t whh 1 mny relurpi Lh«-in in Til iJuyi aiul fiwe v«t i-nimi-ir. 



itiuiicli mill 1 [be Eaul r<i ooty Ii paid. 



HAiiH r ...... n , . , + . . . * i xx . x . . * . , . 4 * i ' * + H I * ‘ - 

ADTT-n F BS ■ ■ + . 4 |. L j .J.I 1 J 1 .JJ.. 1 .. L + 4 . • .. 1 .1 ... mm. . ■ .1 ■ . ■ .xx.x.a 

CITY. ^ .... STATU 4 , - 

I'l-ppaD i|UriL l0[|i'k > I n 1 1 1 . i^, Alia. Lw i Uf iVl I ifciL JkikU ILBEOD imiJ UdiiEL ?! ' \ 
ViniiJnyrr ini.j | : j v i ar Pu^kc m.M hiiHlimiH mar. jih ref v rulin'-. 



Quick! Get into 
DRAFTING now 




All wartime tnriln. 
tni'ltprhni ilTAwimc 
IbNc, «■'□! to *1 

rii u v ^fsinkiuSLul I rue 
with ci i i3r L u. 



Leant 41 Home Front An Engineer 

Whh triijiulij muilna fuTPriBhlF — 4ht? Cl-rJit 
foa: DBAFTR3JEN t* Wbclt tkuin ever I Get 
Jiat-0 a bolter job n-Lthi more jknjr aci:S fo£- 
cfnutinr. pli-a-ajii wort, I HltL train jner 
it your Ifcriniv In y*iur tman- Llute unli] 
nn i 1 _ i :■ I - 3 j □ lh a better [myimi; [h Titian iff 
UnfcfiKiMTi. lily 1 1 t ; l ij L i i ■ L LPtlnil^H ill tlrtiG 

ini: ttlM-h Im-clUiili^f * working certify Ln lnctu»- 
trial PeilcnJfla Yilunblo em new pr&iuclB. 
tmpruYlnBg Ti-iiylEii^ iiad modcTnnK^it — alL 
e3Etremob- imiiMittisit uil] j^iitB-hle ta 
dnHKnLeD. Write f -nr full lllufilrwte^ Jfc- 
ttiLb and l>ookLet. <Giie y^itr a^- 



INOINEEIt OOBE h HLvlfllon A337 



LlbeftrylllG, EllloOlt 




train for technical radio WORK 

I'll train fna dl huinfe ...nril r*rap hif ■ *Wll-.ir'n* IUd» 
i i *i B!ij ? „ i B II ll-Jm ll.- l iiiIlh^i ± I oO^r. 



IB.| IuVi^&sl' TMi“ri+ «ae*rlm™uL Vbu 

EUdm itL-h- . j i rki-1 lh JPMf r>F“ . „ Errbm . « kTCH 

FREE: Tr 



Of HUlD.^ni-i 1 Un.rifi.iir ’pi#*, u. W.. W*|ilir-..Bn, pi L 



$s 

aP FOR 
TOUR 
PICTURE! 



UpivemairLTxdxHd men flJid WuntfH •I'irY^'bWfl 

wILlnK ib«ir pbwIasrttpliA Uyr SB cmd enncb 

_L-Mj-Tk f I r.i !□ (60 ES^EtA pvery m"fiLh-S Jl«me 

Nlurjy phej ifj- jn urfi j I iJitis murne lewthw* V°U- whfLt 
Irj [like. Inp-n. 1 , iirsd where to sell p1unnj;rUipbH-. 
FREE Book jtLvf!* d-rtJii I n . UNiVEtiSALPilOTOC- 
RAFHeftS,lrL C .. Dipt. 7, If 1 W.u ^l. h N«wYort Cflf 



AIRCRAF1 


r Designing & Engineering 


> 

U CLUE IT09T 
IfFLM A7C DP 
ST if S C J □ □ L 
nr fcEELUBiOTTCS 


Yoii cem irnir. 1b deilqn oirplcmw. A H/on 
Heme Study Cbunse m AcrDnauiica3 Lnq i- 
neeiiuo wiH prepare you quicker iar a 
fob wil h good pa/ and a Eulurt. Ea:ry Ld 
undorzland. No ptOViOdB training nee*i- 
®ary. WpLie today lei lre« llimaliue. 

STAN AERONAUTICAL INSTITUTE 

4E5 Lindbetgh Field -*5011 ESaqn, Calllwnia 



STUDY AT HOME 

With A Chwrtortd Educatrotinl ImtStution 

CguriH iwt ArLPi Rrb*ii.-rRH! rniilfkMiphyl BducnlkuHts PLirjIle nearurtc 
JiL-HH-rvideiw' : pRycheUm." N'^ |n| -n«y- I ' 

c«lmy: ri-.i ■ aeieiiei-: Tiii-h. lutn : 1 J ^ v L'!.Vi i ' 

Mu.Lrii-mn1 |TH ; M|»H*lLrp- .AenruSln rri. I .Nl. I \ E- Kit I \ P . Y ^'rCTaral-. 

s.l.irhn ii i rnl . |lr nTI lbilt Arelil [eedlTal . M-| niil. A 1 i ui nklLC i ,_ ab. H.Tldpn. 

! ural7 ' MiuihVi. IS I A «■■*>, HinHwim. Wmit.f, blteuke r Cbemlcal. 

PPrKinlpy-R-mair v+lfc Pnirorp^rHlnd, 4dilO>UB-, ili*r|4^n Smd, C.hH-:il] D 

LEARN SUPER 1 U IITSU 

!Mi4l Lhi-apfluL F- rKiDi-i r]rf-pprt asm I i-"um r-r^Ai [D,rk lyHeem ever H* ■ i’L-ti f^-l - 

llat-.-li^vhS'b- ^ItirLpni. Y-mj Jiia't need liu pniJrfbwi. IjcIc IjI'iii-tth fcwiee >hplt 
tiifl r > t*i Bwur i ii • • h \anJi. GpI fppdy i m* Inr tuy RniftTponry— pioiMf 
|> i vni'j qdh. NewxeJf-iluiLY f iiJisea. 1 » Lnrtl i k J'nw prire4^»tLp4*vlUil1 Qr rrSund. 
t'fTfi Jei-mLp, v. rii-n lihLrj,-. Neiaen Cv. r AOOdhrfNmll-, tHpL I' -tkTJ, Cliimcni. 

700.000 

people can’t be wrong! 

You, too, can learn Music 
this EASY way t 

■ [ Ik r r "Dft.flOQ pea-pie hnYe Ht'MtLf'd pi'u- 
klo at Iknmr thin fimi' h, Y^cfcT- jtflJiy 

■I | .9i, ' r know I'l'Tie note frinn T*i 

ifeey U-Jirm-ii In plnjr iLielr fjiVOrite in- 
Nlrun.iE-nt. Ynu ear, 1r?n. 3t'D Jire^t f*m- 
YiHI li'arr real t Linen- hy ante ripfliE fh^rn 

111 L* nl^tl. C^P-tA i inly few crnla a diifr 

»j r o r P Ptn'l Trjr Pn« Ronk and Print n-nd Flctura 

I ULC Sample, ^tcilt l-on_ ^n«£umEnt_ 




Li. S i Srhiwil rnl Muiit, YO ■ r-.l'lf-Vp If h ■ l^-p . . N. V. C. 

I’l pn h u Ifnri nLL" tfrt-e LLtuMrstfrfl Ikir.h-|H'r Niid Free Prinr and PlcLiir* 

irr ml ip I |1 l« ei i play ifte iname InRlnemr-ni I ^ - 

Y-n-il Trml r. ? . . ... . 



Fu-mplr. 

:im.u . , . 

AiMreo-i 



I tn%-fc 
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POPULAR MECHANICS 




MAKE MONEY 

IN A CHICKEN 

BUSINESS 0 , o Y wT 

id h ill i Dll Fa I -1 42' Tladl'% Mf?MI 

die Fpdi-TNl i iTi-nirnE 1^ Rs-haaijf fi*r. 
T|alnk nt 1 1 7 ] lk-#v'i V’iu i n F i| ■■.■iT.UI jfctV 1 i 

! iijifiy a real liHTrmp rri-i'i I'mulirj w-itii ji 
i- iti'i'b-u-Cu I jiiii ii.' ■ i of yvut Hjwr a I'rr- 
par*! no Vi ej havu LEidI 1 1 1 c |h- *-i*-i i-I. im i 
|':inn fi iL Si.xi i> iil*Jl*- WELIkEDil li li.1 Udn T > 
HP [ V i ?' n Ji.-rmp-iti'f! Lin-, ml.' v. Ii ri i 

Ih* ■■■ .sr i , uY-it. EL.rry M . lJiliUm. rm- 
IImJiJUv fcTWWIl IVtJ Lry 3h:-an»*Tt J ImtIm', 
>|.il niulilj, 1 -ltuiJl.il 14; HCnLi a iA.'bJTi Dl 

Ivome muFckitv- r n"ilv., nl Iftw 4 -i«nL, h>E-*rt 

n:r.u II Iiy, BEiEiff- [illhP-. pn^ 1 fn-lll [-T-lIL*. 
MCI l< nil i-f.ilrar-.'.j 17 liiiiiy i i- l I i L^-tr— 
Jcnddnr PaiLLErvmvr-. wnlt TODAY far 

Irvr*- rnlj.I.M- "|Eiyw In I'mI-i- I'l.ullrj E. ir* 
Profl-L. 1 Ti-]]fl linvr 1i> |. r < L HlxirtiHl in Elu* 

fnn. lMJiEliiir ktlPifc, h'l, 1 -I 1 1 IfuO 

Nation. 'I Poultry lo-BtltuEc 4 Inc. 

D L-pl. 5-0 10 Aikl-llkl Ct-llti-r, H . V. 




'■'Vitiip.bl 15 lr.vy.ir- 
I ili'l iE 1 ' huyN 1 1 rrtyiTl ] „ 
U’fuLfFy, I'alEI. 

N. Y. , V*-"liip mi-riillj- 

e*ic r«unc, 

wro-LLi: ■■ liu. N-M i 

FTiL|a-hL L ni a Vfiy 'V.il- 
Llill.il,. kni.-ni lniY>i I I- >r 
> iiy pmilLnr huHlm 

rvfl 1'li.E f 1 rn^l.H, 

nuiiiiigT. mr Pli -pic rih.T - 
ftllaiCTkl I'aLly jieitJ Iuptc 
I mu n ifHi |i . niaiL bh’L my 
| -r> >i[ll> E • Lit tfl *■!- r :n3- 
VfluUifcn Tllf SM. 
raurn? Li El rustic . , , 
L-rarai-rjii - , . i-.smp.EH v. 
ur vaEU? ftir I I-JM- 

Ihi.RlkiciCI- mill! Hi n mail rr 
KxprTTi^i: i*td lju u I e ry 
f:i ni:.'i - 



AIRCRAFT WELDING 

ENGINEERING 



1?«rf-nta Induitrlci ntfpr Outst-iridi^o 

dTi^inrhunHlii-i ' ■■ | r- i|,irr[y Ex:iii:i il Mlf-ld- 

■In-g Tfrhitltiani il y-earl. Ar^rr^it 

L 1 r.i I E -i ip-l- = i lb 3.1. .r|, A-r i r .,1 L bV^lil’-Ei 
ftniJ Arc W-H >fi r> ij GJ» ril-^ri 1 !| HinnEl!*! , 
I jf .im Sty I'i-jI i >L r ■ iH.uv to fi'rn 

1 : . I J « I miIlIIl. I - ■ : 1 t 1 1 1 - 1-. : ■■ 'Orlli- Nit frv>- 

f!4 r. i r Tf- bElunEr^lcd y.v.h— ‘-|1 b«ti Ci-I 

K r^kn 1 : 1 TlhUmE 17 . ' r i.'.l 11 .E i. in Euurnu • S - 

■LrwL 

Ml LWAU HE E SCH^dL &T t h i 1 N 1 
J'M &2-X HHd*ir * L SFjIe . M Jpiukid ,Wk. 




Factory Jo -You 1942 midwest radios 

At Bargain Prices f 




S AVE your prntat cabioet, hy 

putting ip. cjne cf -our powerful, 
n?w rfldio chaBiis. Al$o h a complete 
line of radio BEid radio-phonoernph 



30 

DAYS' 

TRIAL 



[;ofi!ujlc! models u> select from, Supply limited -don't delay — 

send fnr FREE full-color catalog NOW l 

Dspl. 15-P, The Mldw«1 Radio Carp, Cincinnati, Ohio 




START 

$1260 to $2100 YEAR 




Franklin Institute 

Dept. Kl»5 
ttOCHBSTEB, N. Y. 



MEN— WOMEN 

FostofEicc Cltrkii-roNrieii 
11a i I it,' r y ['bdtfil Clcjfkn 
Stcnapiphtri 

AeeouutjLTilH # . f _ 

KiAiiMkni citrfci / Gentlemen: Kush to tne P 
TypiniM * FREE of charge, list of 

FTinterS AH^ietAni * U,S, Government big pay 
tt.nr other Juba * fobs. Send FREE 32 -page 

vitiorj 1 prajcrnni “ bot> ^ Ascribing sulurios, 
vacations, noursj work, etc. 
Tell me how to qualify for 
one of these joba, 

MAfL 

G 0 U PO N / Name. ... 

TODATf / 

SURE / Address.. 



increAuing 

appoint 



CJ 

/ 




Muir p-lr- 
tuifk mwi d 



■nnnll>i hhlar T 

"ft 

bno-hh lif IiH-fIti l*f 1, 



OTHER MEN HAVE READ 
AND PROFITED B¥ 

THESE FREE BOOKS 

FI' yiui have ;lji ijiventlon 
^ — car iLii ideii £r&r une- 
you s. In 1 u Id h a ve 1 h c 

{ret They t«i 31 r^al 

fiicLii like thc?e: Mow 

the patent law* protect 
ytHL. Why yi>u need the 
protection of a L T . S. PatL-nL. U'IliL it 
competent, registered patent iLtLorney 
i.iiii do for you. They te!3 what 
kind of *ki?Li h ait model i* needed aivl 
hi>w in make proper diaclcv^urc «£ 
your idciL tu In-Ip entahlish yuur 
cliiims. They tell how .wme sUCcrasfut 
inventor* have secured financial as- 
si still ce ; They _athiw 115 dilT^rcnL 
mcc-hnnkal principLcs. 

HOW WE SERVE YOU 



For nearly half uf a 
century— we have repre- 
swited thim&jpuU of ijn p en- 
Inni, \\ l': answer riucsti^nr. 
Wc study cadi device to 
Ii ri 1 1 kT out its heat imtentable 
pn^hili^cs. often, also, we 
advise inventors njtainsl gu- 
iuk i iiliead with inventions 
which l iyuIeI iilhL possibly be 
protected. Dy carefully ile- 
vetuped metliiwb, we try Ihi 
keep expense at a mininuxm 
and wc cjm arrange a de- 
ferred payment plan. 



With the bocks, wc will 
also send ymi a copy of our 
"Evidence of Invention 1 ' 
on which you ciin 
sketd] li E fci .1 describe your in- 
vention and establish a date 
of disclosure, Surh a date 
of disclosure Jnay Inter 
prove ini[Hirianl to yon, 
Vou can (foul with ua in 
striclcst secrecy. Learn Ujc 
taels. Simply sijm and mail 
tJ]c coLipop bcloitf. Takfl iliat 
tir*t step today. 



■■ VICTOR J, 

Evans & Co. 



1 

ii REGISTEftEO PATENT ATTORNEYS 

■ Mlin OHIce — Ud-G, Uielor Hide., Washington, a I 

® PlttiburRh OTfJc i' — 5 2 1- K Emplr-a Bldjc. 

I 

1 

t; 



Hldjc- 

L4i OHic&— ?SfirN btvrllv El Jr, 

SpiliI mr fiw ctt 11 ^F rnirr Fic^ifcpi “Ppii'n? PrtiS^iab" itaid 
■WtiPIL .M IL Lip S#LL :lIL iEIVN-ntinQU 1 " — U I Ml I IHJ-.-rL.l II L "Evl-- 

fk-iinr nf |n vi'iit kin"" f iin ii,. 

Jf lidlai- ^ ,, 



A'ldn'n^ ... . 

ILy ftp TUWIS. 



S\tti ytfri tfd M- il IN NvrhnnWal 



JUNE, 1942 
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NEW INVENTIONS 



Tin: nrrd fur jtructical new Invent ion<i tn meet chsinju'rl conditions nf warfniv amt commerce 
is greater today than rnr lit-fore. Yr.ur n , pardle*sl of their nature, limy till Llfjlellt hreM.nl 

needs. For analysis of eurrenL requirement s t ask by number for the following KUtE bulletins t 

\ti,' 1 WHAT TO DO Uitf. WITH MU. IT ARY INVENTIONS, 

No. 2— TODAY’S MARKET FOR COMMERCIAL INVENTIONS. 

CHARTERED INSTITUTE OF AMERICAN INVENTORS 

DEPARTMENT 4, BARRISTER BUtLOlNG WASHINGTON, 



D. C. 



DRAFTSMEN 






W. 



t Industry i- cl ni i; i irLfip fur 
mEirr draft nrnr’i F«r Ui-c 
" Job cian't nkirl uni* I ch" P-P* 

d pawn, 14 n 1 1 il i iLCr- . ,i i rpljn ■■ ■-.' is i" lil H« > , 

p-llkrt, lidikr, fcfEdjttft, nil hlAFl. no :! ■ draft - 
i up ki-’riin]. io it's no wuniit-r Mini cvtrj 1 ^iikhI • .r^'i-an 
linn b lin^ job. V#-h, merrs 1 druftnmrn n.rv- iu ■ ■ ^.i N 1 ^'. Tin 
|ml jr lk j^(ii.-il and Ilia ni>purfcuni1.if h Ceit ml vun^ -n* Ml Ki^ji 

Learn at Home in Spare Time 

Itr-Ein nevw %n iuin nimm huiim inln maney. Ue n dm 1 1 mti si ii. 
ih*-- r- 1 1 3 1 n i- r l 1 1 j . k link bit twi-sn n rne-rhnnin ejik! :m r-nRiru"i“P- 
iliUfiii thr v^undrrfnt Hjp]u-r l-iinidtH fur pirnuoLlun ihiiL 
now, Nd pnpWTl^RCi? ri t iirUnrU- liikhl IH in«#>il#-el. Yuli dun'l. 
bi|.vv In- I^ jiVi , 1 ygup iJJi-M'rji jnbwIiLSi- li iLrnLnj, r . Uk HpiiirV | mv'. 

AhhIbu SitulL Dipt. DOAIS- Dtisd Hn. *1 Sill IL, Ch Cart, IP. 

G*titl«wnr Si-n-l rar FltER Inlrcm.atLiincftvrTSn.c s-prrlal train- 
ing iii *L|tijiH |p i lu i kril hf|n. S u ■ -hi Lfi j Lion itn in; pnrt. 
[^rkifHng and Q piwvrl En-AincvrinA 

□ Ac»untlil|t tliid Al^dUlnit ----- "■ 
f : A roll I tn' 1 u ft 1 - and Uulkllnit 
n A utomoil^ t n (t,l itw rln ft 
D Bunin nai M Rfl* flymen* 

Cl A v kalian 

D fkctrkriJ En ft! lU'CFl n it 



□ Hlflh Si hlWl OiHJfin 
11 Llbvra L Arti 

Y| CCbilrilt'ttl LrtpIniTrlnA 
r Had In acid Ti li t Ihl-un 

□ Bu nvn I. aw 

D R *1* II M rff Eland lain ft 



-^a-— I ■■■—■— Vm.— 

Address. 



TBV^^ ab 1 

• V M*D 

i 5$ YOU* 

UyUTUHt 



/Jiff lOOKlft HiHirH die mm> *|urtEH.ifti bound 
mb* ehjimji nurd ibwil '■■briT ynu -Hand in Ifii*¥«afi 
to (hr w-jj— ibout bu»- y-ihi can mttc ywir -Se'iuaLry 
».ell. and MpII pl*a frw ■ jmutie. funuf. ft 

IL-ILh *ky YtlU-by miprin R Llur airCTflfl IndlUrtry— 
c .in ht NECES&AKY in ■j.Hiur cuuihtt'i f. F*r 

jiihjj ircc of ikiis be-lpdul bm4U-k airmAil jniir 

rirqurji "NOW ch> 

km INDUSTRIES THHNKil INSIIIU1E 

*U 1 W. BAS FEUEJRfTDO FID;. LOS ANC-P-ES. CJlUT. 



r; h 0 r plastics 



Sri Ih* flair nf plcsticb rn virtually rvery irKduirr^-^in Wfl f 

01 ■(■II 41 P* «t- L tarn plial 0 LAOwrrdgr oE pin 1 1 ici Can- imran la 
youc futu/r caiOfF Write todot Fc inleffllt»n{ F itlu.ii rated tileralurc. 

Pinsms inDusTKiES TECHintii msmuTE 



. IU, 

C riTT 



■™ ti(l.i.li w K k,i it^ 

CHbCifM, luUn&l 



W 1 SnjjR 

L-Ub ikNCUltL, CAIPT 



Free Book 

MOUNT BIRDS, ANIMALS, FISH 

~ USE. F*Trt*iM T^wbSirms . Tfll* how ku Iwv at 

Tjon n t b ^aip I mij m^Jb to TjUT 



wa wii la ipvrr tin#. PKJTH TUUAIf -MU' 

£T Sll2f iiS + 15 !pt la sTjCs^pm dl 




CZorrespondence C curves- In 

RADIO ELECTRICAL f NGINURIKC 



low AS 

<25 



C t-E CTR tICAL IHQlNElfclNC. Ettiwj Kryn.r-.wr Widtf filK- 

Inr^l i*-ir Il| , MhhIwiTi. VVTV □ndOT ’1 nchla id i-. TlmU-ry ln:idO 

SfADIO INQINU RlriOi t!ui r.irf mith t« ■ ■ h ■; i I . L. j.i.:i^*. pbahi dmLrtib 
*ir*. C ralni tui# ui n# purro tarm^ in*H. ■ ic hilm t'lL# W^lii|i-«*fe. 

1>NLY IJA MHjru. l.'iHrr*nd i 



FREE* — 



P LINCOLN 



rmm. I .’il-arr*^ PAy h lct v>kh. ■ pl'ir-n +M *1^ J^E.i»t»iJ. 

^ .Tfc-I.MC 1 r, i., H...I+..+ i..-EA«-h.w. "tr 
J irlClNirklNC ICHGQl, in-P,d,Llnt*ln, fbl 



TIME & T/ie Vita! War Profession 

" " “ 27 " l J n-|ir 1 n; Ih- Iw l,i yuibF iiBlInm Llinnick l 1 - - 1 FT’.IUC- 

U fl T I f| RJ iHKi ;hu| n:»tlMi.lK imiin3rv*’m-nnt, IDInti'nHlru wH-k- 

ITI » | I v FI ly horeN-'iU'Iy -^rKHiC'im. IfIic ray Julis- ivrali Lnalnrd 
(J T II A V #Hllhrtrl^ r WliRf Pt mwi' Tnq- rt» wr|pttirn fwln^F. 

O I u u 1 IHIHI5THIAL Tl MD CL1WC, 4DM If. WHlHflriin Blrf.. -CNcin 



‘^VICTORY" 

Vt 



I'SITl [J 

Ji i a i r 5 - 

i [ r 1 1. 'M 

JiONDS 

A 7 §n 

STAMPS 





$10*95 

FREIGHT 



UP 

PAID 



7-lnMr l.r'l--ir.| CinHrAiilml WrllO ToV 
nf d I r Wi-lSbrq-ul iLrliy. i. 'nlrr ily ilml. 

RANITE C0 4 A. l|„ <?NE tO, FLA, 



Altrnjt writr y*nr nrnir and full tdUtcM f'lrtrlf ^hrn 
all- k i’tI 1 1 |ijv#rtl P.. 



LEARN A 
in 2 to 8 ~ 
WEEKS! 



BIG PAY TRADE 



MAIL 

COUPON 



We Pay 

Room and Board 



"Tfl mftEt Ihe profit demATMl for men 

hl^h W-fl 

rail. 1 cl fnLenElV'6 trainini? courses Jn 
the trudes ISisted tier®, I-enrn In 
2 to S weeks by actual work- 

One of America's lusirtlrijfT jschonl^- 
Kstfl-hJlsIied l-'O?. 7 floors o f ahopH. 

Many employers be rnl LlieEr youh^ 
men here for ihttriHtvB training. 
Free employment service. 



GREER SHOP TRAINING 

have Inatigli- * p*pt- i*?. jam a. w.ib.nh cbk»««. 1 1 1 - 

I iicnrt "Sbaji Tmlnlaff Pflclj ,r dewf'PlblnE trait* rhwliCd 

I Luc lri-*w ; 



;§ 



Au|a-f]la-Mi| 

Wald J rut 

R»lrlfl»ratiafl 

and- Air CondJklonlne 



Badv-Fandar 
MachLaa Shop 
tao I and Ola 
Aviation 



I lining- 

1 Aidmi . , . 

I ■ ■ 

I 



. A K iv . 
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POPULAR MECHANICS 








CARPENTERS NEEDED 

Matty Bl£ Fay Jobe Open 

Tfcill brnnil DOW I-ikiIl CXpUitan. jh.iL II- 
1 Uh,I mlffl 91 1 a 1 1 1 - 1 1 1, -■ I i nr iji Iu LLuim- 1 j> 
r:i i ; i>. :i I r.v pi i iIjI iril*, — n 1:1 k-i--, |t r>ir 

■V'lU Li i htuuJ-k 1 iliJhi'Wlt JmIjh, AllllUfT’ 

I LM.I TT**— CmUcU^i' — t» HH.IiT-niaitl, 
F'TTP-LIrnl Far both Amacrur nurt r*!^- 
re*^l<inal. i'I 1 irh t-aur.ili. Over HOU 
luiiri'H — ■ too 1 1 lull. 

ORDER l l *ir *2 --' pJ™ ONLY 

c U- ] i- i‘l.*rrp.. I '■■.ij_i i F , hft 

TO OAT iirrpnU ir ■ iflli Lh nUi •■UtV- 5 D 0 

FRFD’K J. DRAKE & CO. 

€-26 W . Van aurrn SI.. Chicijo,, III. 
Drabs tH»h* iiiid by *11 iMftllti 



WELDING 

WlirUu I/Rrm 1 1 ii inn- 1 inE-p OpR Uf lUII-i 1 i*m f (W Ir*I> 

Iflr hi-. T~ i j 1 i i i ii i ran i~|nwiB Nu# B^apt 

caorMu hi nf"f L<i-«- priests. JHjir-rjn.1 NtmlrnltV 
JIJEiC* E'LlI Ik. MiHfffni, wi'U-HLUiPWlNkjOpiL IVw 
r mji-lDycii rut Atrvicc. U riic |ur I rpn"'J ^k^x■.EkKllc !, 

CHICAGO TECH. COLLEGE 

c -n Ttfh. ftlrifl-r 2 CM 5. IWkFl. ftn..ailcpWDr HI. 





THERE S 
MONET 
IN 



CARTOONS! 



$-*»5 



lULVf; II 1 I ll ’i -r *;;l I n-h vr-a MPW U f ir j^TK rthTGIMAL 
r.Jk R.T\5rLM-| JkE ha mr i!.il j-h<: ma? .'-I 1 I' L • rr« - -nitm* 

2L |«|.|>J-Ihl 1 >|.| msf &GG Mini I rationi,. ALI lL>r . . . r r,. 

Smd nami -a ad irf'Jmi .for /rfO d^>Pf. 

ITA.YE BURNS SCHOOL, Dept. M. 15?H. CLEVELAND. OHIO 



fh*n£ On IqqU Electro Name Etcher 



PrntfrPt nltUihl* troEs Iwjl 
tDnl lifircijwtf G I F' l i'i'Lxir E1cN"r ltLJRt..h. 
j-nor Biain-t. anr (HnlEt< pr^ittiienUy mi 
[|i.,|S_ 1 1| : m i: i- :. I Ui.y IHCl-Pl. I .H*y.l .- 1 171 ■ 

I ■Lp*' \<. n/fi I ni?' 1 1 1 1 [•■! M 1>T rei-mT-l L. M .1. N JJ 
bill MuNFIY! PiUlli nrii'f Eurtay. Fb/ pml- 
Inn. i util*' ft I rill f ' 

OH rt*SivKTT- 1'i.i 

If not d’TlisEht^Mf 

OFpE. E-ODO, SI nd 

™” ENGINEERING 

WIUi 4 Clurlwod Education* I tnftllullan 

CquriH in FNTITKFF.ltTST. - E I rri n^n I . Cl «‘l I. KiH’ii^nicnl . T>mn I n p\ Arfhl-> 
tf-rLuml. Sal ■•=kin. foi'rim-aul N-Ji9 P I Li'Ji is. Ml ni-i-LUmJ, M iJi i ll-C, trull i:-1 na | , 
nilflLVTIi^L l^limilf iani. Mirll-ii'j rii-nrn lcnl, 4 »-I;h; Kirin iii- r* j a^ FhLIi^Ciphy: 
KlIurnlNuir t'uLiJar Ill’ll I lli; Mhall-f-al JUIihFirUilrhl»i PsypSmtipyy: >«<hr|<it- 
iijsyi I'l^j-lrs: ITwmlHtTy; Urninirs-: E'nL. Mrh-ni r; ThpniutT- - : E.aiv: 
ciiflnri'L Ijmii LiC':-> TrQjJHiiu r : Aciihi nLLriif : Mauit-ni jLjLa ; Muiii.tirh, 
HcHintc-y>no[M<-vclI Incorp^paU-J,. 4810-TD, S.hen-dan. Road, Chieju-a 



PROFITABLE PHOTOORAPHY 




AT 

home 



^[ikI^tii. r-ri^LLrii | | riiiiH "ir. l'ni.q ■ ‘ Wr^Vi Fijr For pLca-su.ro or 

CAKff. L'i:u -I.M|J H.IIXIloe OlJlnJfCUJLlCiiri.. HI ML'k J t SYIlILl-, il- iLiun 
riCEUt*. 4P CotrtT plHW^rrfFtiJlIiy. ^ £ nil yq pK. Ffpb- On^klnl, 

NEW TO UK IM5TITUTE &F PHOTOSRAPNT 
I'D WMl 33 51. jbe-pt. 4-Qj ffnw VprN Cily 



&/rort- Cut Mathematics 

dOMQlNtD WITH 

Practical Mechanics S/mpfified 



NEW 2-Uj-] rr-arii fip.; c^trl New yiw can learn Eht 
■peedy, simplified lyvtiicq of t^lrular>rin Ejv ilraP;^- 
incrk ' r. inLtri. O^rounLanls, "maifer mind-: on iV 

ItlE-r- U*m «EilV afW to i figures by A fii;- 

urcs -AiLhojL usioE cid ■ I JsJiiontd maJh ipl^rjiKin : li| 

luna L'- luinn-fc trj fiRurra iJiij li|Jiqnr c niiiirl -^ii I mtlhod 
1x31 n lUftepCih-tf, iZ-Ck fulr, hvasumcln . lucinlhmv wr. -.j 
niitvjrr. puUlfcS, IMC. . cl:. LJirkT- JT-.-Llralrd Lu'nm ciim- 
^ 1 .- 1 - ^ ' ll inEVEfl, nnly S3 repaid. Saiur«ClO;i m rrluml 
] Amaet Irurdi wiLh your mi|u IJie mcoijd iu*m 

Complete da tills. F .. mill toupari TODAY! 




t NEL5QN C[J„5&Q Sturms nit. Dept. F3U0 S CliEPjfl* j C=bQ* I 

f F'leatc- wnd Irn dcCkiii jbiiuE "Shnii-CuE Maikwmlil-icianJ J * 

| I'rJLTiLjJ MtiluniLi'hjyiriiiJinj " fvJL' L .T,^lF:-A I ■ V 

i+-r % 



lHJtid7sPJ arlT 




AS3 .ViiL-rM urM ^ In ► h.ivi 1 on 
livxi-riijnn, ur on ii3« ! n 'Atiirzi 
i'i ir! il Im 1 u?H>fiil B u 1 tn< i r- 
Cutliilry arm ur^'-i lo 1 1 _ 1 1 n - n t 
it Lrnmr-djuli'ty . 

Oiir nen F LIKE HOOK, 

"Itimv I n I'rrjLrrl. Finani'h' 
i-flil Sell Your In- h-mi:M. \ m 
j|" -ili' -i yciu Ir-srii r h 
Ati?]fc lh (Uhltiriff putfiH Lirn- 
r j ■ Lifrii to thi' HiulL ki#*]i 

cl lEinrkinmu «rp| |injCilinff fr&ns Y*ur kiivonLian. 

INVENTIONS ARE NEEDED NOW 

Al-t Ani trie M Ha — TinvEdtori. K- frioclinjil onL-mlnd-LMl in- 
il i h: 1 1 l i ■ I n- — ^-vi lhr> Ililto jiis IriVvo LioiTi tap no | i9i,>a w|i|i'lii 
oaLp-Ut bo usL L f llL Lia the^lir ^OLLIlLry ute uiEcri to- mnJI 
it In. .Submit to u>< uni riEw pciLdffe-LJi. wnoiaurijM ur 
imppfav^hieHlH: an r^3A*in* otit;*. W# oun hokp j-™ 1 - 
Yh'JBIT e| I HE-lrj^iiirt 1 inuj ILLiil Pik'd | Ik HiCJUUy. 

TidIie Hie FIRST LMFUKTANT STEP NOW- lVrll« 

lOiliiy fur FltF.^ l-ltKih. ]l E^pEuinn nc-nojiAJU 1 ^ tltL^a 

Ip'iiilii.K Lrw-B.nl pn-trnL proLtetjoa. 



McMORROW & BERMAN 



HfiKJlt*ir4d Psttnt Attatnoys ISciforn V. &, Patent Ottlco 
13^1 Rnrrlsttir Ou lull hr W^shlnpHori, &. £. 

Si-nil me yimr KrM I'HEf] -How T.r Pminiri, rinnnc’ii antL 

^■.11 YtlUr JliVt'OllUti" *i ill HfiiK-IJitly riFi>Fini>H| ■ - 1 IT ^-i - c ■ 1 1 ■ ■ - ■ lu*rmii- 
fuipm u|uiti-r- p iml->iithL;iii-iI Lhat L'n> ieirUL<HL nhit-n imi | uiiiliTfltrriL'L 

NAME 



.MFPFtKa^ .... 
CITY. 

Fl#4ilflBt 



tatj: 

niL Name Clearly 



IMIIGIH 



Imm 1 UbiAjy Uumx LswiAKf \m*m Iie mw 

of f ^ y ^ ^ y 

tooni. Jjttrot huoM focm* aam ! mm 

fiwttirr e^iwrr Enranr Sioinn iaffK> Bemet -tnwti 



Know Electricity as Experts 

Know It — and Cot an Expert's Pay! 

WMt libullt ytmr future? Wlw Lh aura [OdlLy? Rurriy nul rbc mCkla 
wlan 1 m contacted in h i jlhiI jilUM Know yoof lob ihorDUfbtr— pn- 
bah! ytauprif fi^r Jtlbd lAwl. To dn- Jn-Tt Ihh IIukljhoimI* nf anon 
neva uawj 

The Croft Library of 
Practical Electricity 

Till e#nfL Ulli-Kj-y b I. «nmplAtl NieLrlcal idui^inf-. ll b r-3-uudml uii prixOca — oa 

JG jinri -til lh.-.- L-il.’F F-" *xc^tlEHeti — un wart u lL □ ■c-Luitl j ilniin. ft Ii ;nnirr.p<I (ram 
evrtr Lu tofir wiRk |J-.» i bah-d C-T Iih 4>J- In ilm i Facia inu muni- 'iL'nkco. oa tkiL Ilia 
Iip[ ir.iiFr Dan r . . ■ 1 1 •. im.Lf rH-irt'J i|_ ■ r l «u a-j-und. a>i tburuac.' that iL u- thn daily pnala 
a! Ml.tlUfJ hiihlv | . . r I ^-l^i-Lri-il -^crkari and raji:.»T-i. CmFt in.li yau I!j 1l.ir.Ei 
ynu na+u u. In..* n^Oiit InuL-uK. rinaralj-a. mrazaLuraa, rnn. r.iiiaaanri. Irjii 

rm-inu. #vi>-lihLiArLJl. ' ' ' ' " 



■M. fviv-hhiaArUl. dtelrd -uLinn ivicii' i fU.-id il nLa^hinH-j n| Firr; i j u# — 1 

i[ r-->' lifhi ...1 iriB.-. H-iricLF ul linikhid li>.nilmj|r- ar.ilarviiUiri d -.in.. i L nL 

irK-L-in L» ■■ ulna. Ii.-iUmii In kip r»-CTT phui — ibi c.- -#n i:riMrnvF>d n.r-il.-li r.P Lyi.p 
.. j v t nssuplaba ^ib. tr-um h 



ronilrH, .. 

In*— lamps and J»mO 4E 

rmj.r.lMi.n 



JT.atlni it. 



No money down — easy payments 

Fill In .in>t In^ll Lh* C' j u ±*m ai-iarliBJ and up *dl void vimi mtiri mL aJ| anpn 19I- 
nr.iPi kv 1* 1 1 .Ip . ILfclnuui-Liwi on x^ipraTaL U'r-ukaikl tharak — 1 Miiu.n.a c.. ■ ■ I ■ L L| j- 
bh-.r>. 1 1 v.>ij .JTf. . 1 + EC- kHp Lhn IiihiLk. ho>J in bun -dayi ■ 1.1I 1 I.f t.al.i.r^ me il.r 1^14 

l 4 iMI ■ luuUlk. Stud Eba ca-urHia k'L>W jia.-i km (.I.i l.m.L . Jr. r ii , .i|r»* 2 |- 

EX A Tn ~NA ~TI 0 N~ ~C 0 1 ~ Pp A~ ‘ 

McGRaw-HILL BOOK CO r . 131 w, 12nd &t rp Now Yurh 

IH 4 ImP Ivn dayi aaaininaCna. an a r> n r 11 <rn I i I.i Ciiadb l.iX-rari ..I l^arLiral 
rrlh'Lri^kjr. 7 Mill*. J| «alkdnrpin [ v||| Hod VB U t?-SP In IU dflOKl Add 

r:?nLhlT -r. tj eI.h- .|T SI 4 .GH Ir p^hl IT mil “Finlad. T will rFLurn Llir I>>hiLi 

punpauL '.It iFimra pi-Dirvnt ihiaminL •writ* s>i >i ii-i> *n»d Pill In *11 nikn.: 

rJiu 

H-i-fM AdHifa* ...... , . . 4 „ 

CiLi and RlnEa . . .... 

PndllklH + T . . .... r r r . ... r r . H r .. r rn e e e r .->>■■■ e 

Sum* el DoMLilli r Fit 4-41 
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t I«m. «!“'“■ " “ E Oid*r n 
PfttMl* «®T H*bitnn.i.. Bnl^ 

Kai1 r, n . 



H ftbart 

feslpmg 



a dDUFIPING MANUAL 



m&IR YBU& BBCKS TBBAYl 



\ Clip tftii Ad. AftxcA T'trit&cf. AtfttiJ, ^Off 



INVENTORS 

PATENT YOUR IDEAS 

SEND FOR FREE BOOK 



[patents— TRADE MARKS 

,ltl raws hj bnii(tcd giveia pufnnspjil attention 

PtfTBl i)/ tfllirrfrfnbn 11 ifi/^ tN-^Flid I i?PJ 



/br iinr ■nJii'l *?/ 

*rn:i Aftorum 1 F*t * 1 — free? 



I LANCASTER* ALLWINE & ROMMEL 

/'aJrnr /flip OtfifrJ 

I 412 8a*an Bld*_ VUn^hintton, 0. C„ 

TENTS 

AND TRADE MARKS 

!NOW£CO.|T 

ffrfu-Tr rrif i^afriif 1 Jfsrnrvi Jt7£ Bl 1 

Will !■■ Pr e e Ink i hI "C i rt i I ic i lii^.i #F IimiNc*" E*rm 
427 SNOW BUILPTNC, WASHINGTON, D. t. 



C A R L MILLER 

REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U S. PATENT Off ICt 



YOU LL PROFIT BY USING THIS 



Bk l ^F WkM nf 1 Booklet Free Highest References 

|P^ idk Ml Promptness Assured Best Results 

Send drawing, or model- 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Patent Lawyer in the latest editions of the RancLMtNally Directory 
■of Bankers and Bank-Recommended Attorneys, published by Rand- McNally 
& Co. t Chicago, ILL; American Lawyers Annual, Cleveland, Ohio; Bankers 
Service Legal Directory, published by Bankers Service Co., Boston, Mass.; 
and the Snow-Church Directory Co. Lawyers List, published in New York City. 



WATSON E. COLEMAN, 

AEGFSTEREP PATENT LAWYER 



Victor Building, 724 Ninth Street, N. W. 

WASHINGTON, D.C. 



I Wdaln-frith EE I riia_ , 35 t»i hlciui D«pl. R'A, Hem Verb Chtv 
■ rvULLlH aulLblHCi. Ll€iM, fil-A. WASHIHCmN ~ “ 

I 



PaMl* bind pth fiur f rcc IFo-ak. 
r.r iFikAflllnn" lirm. 



"ilw In OllikH I PtltNl, 



o. c 

mint riidi 



I NAME ... 

i ADDRESS + + + .,*,,*.■* + h n-n 



BE 



HOW TO OBTAIN A PATENT 

WrH E Ecu li r n, Fulnirf \1 *H!IwtaF »Iid mi n- 

11^1 I u-rpH I 1 1 .-rf t h* l : - S. Pil RfH Q ifi-uir- 

|f ffdiLp n| nt In firolil hy yuuf J-rlc-l.. JF P^I *HoM 111 
IaU.it hE rpi In fluid V for m L- H-. 1'flL-ciil ml 
-un.ee. VnLLP fiEnl rittp 1» E»t E 1 1 L» F rum Llu-uk. TIlJ* 
kKiTPeptiim- illuitnt«c| Hoult uantilni viliubla infurtoA- 
lif.H-i ihould Hjqw. It idle null fully how lo obt-alin * 

ri-cl #-n 1 Han TOUT id c a dM lb*- Ejuid'-T+I Wll I t till* I 1 ' in 

M-riiii U *-raci will nNri rtc«|T? * "Ke-rm-d nl Lminlbrj" lin-r m irfl 

whbeh yuU un Eft illy IKrgnt jour EeLfh . J 'cruin n I mtid Con- 
fident ijl Scrvicf-i Ynur cue will be Fi-erno n b 1 ly hondl**f 
nihil,- hv m h' n C r 1 1 r AttumC-y whim m\wif m (■'nimir 

VSTmlir r nf |hi Ir.inmLFtLni t bf U, £, f'-En r‘i l OiL'ilt. 

All £ammuttlull«i« coi>M"pibl r 

M-ri.IL tUJWN TDDJIT ta. Fltt MTEKT IhflK -tfliFHffD DT Film. 



Xew York Ellabi ^02 
Electrical 

A *it for free iiht&iriited 

bnoklrt 

44 Wes I 17 lli Sli| N* Y. Cp 



Hobart 

QfWQf Hr* Wti'fjf'S 
forfeit BdttfetS <rf 

Arc Welders 



Protect Your Invention <*] < Hkt(ul 



cmwtou 



ntluj-Fi an? ^Sfin,.. nriM is? and may Oc very 

COR^Iy. My ficfHcmEd urnlce lu^inriHt 

pi-n 1=1 ris art I an, ±trirL tanfliimte, niul it 
fiatbScci irn oT CtnmHi?. I F'l 'i ^L tbAi you 
KEKl lui 1 u i r i ■■ >1 l 1 J ur ■ariLTd \u nr i.krteh 
reuI rJcsiTlniMtfn at your LfivcBEliiiL mail 
tt.00. I will tculK? a E^an-li aisiJ rcpurL 



prmin ntly eu To Hr puicDTaldlltir sind I 
yatf. !L r«pF nt iaiy iU->nuJie twinlilrt. Or, 1 1 J 

E mi i>r tiler to read my InoolUct II rwt. null I 
id siTJicbcd coupon f>ii<T 1 wL’l ylucv ' 
wnil xny '’nncattl of Ijivrnslnu' 1 l^mi. r 
tpnr 3H volts e-SD«1CDCsc u & ftefftatcrwl t 
J'uccn c- AtLorsK-y.i 



107 E) Victor 
tVniEiIngEaa, U.CL 
VlTjum s^Dit tut at d bd€, free of cLarffc, your TJ 
pa£B LouLk's and a 'ltc«rd or lavc-aduu" [ortn. 



L F. Kimdulpln 



a PERsannL conf ideiitirl pot Em service- 



Nnin^ , 



A dllrENL , ...■■■■■■■■, ■■i..rtid-tiiibllfll 

POPULAR MECHANICS 
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Sea* 41 RCR 4 FT 
INSPECTOR 



TRAIN NOW AT LINCOLN 

1[fje Ib I L K A T h n|K|i<.r l unll y fur ywi. lYrpUJT 
Hint- til I i i ; 1 1 1 • • 1 1 x L t >' known L; nr-Mn 
fnr G^HL-rmy piwlilon db A Lrr-r .if i 
lk“ idiTii.ii-.iJ. tj-.iiik pnimnllnn jfi CirrJriiiS 
at JiLsh uf f HipHU a yrur UnnlnTl Jn- 
jjiNTif I nr Training . l.’in|npo.!l | > . e* '|NTiK li'rt 
AlTCTnft Fil'Snry GiimillTtl, LaU- ? fltfi]]? 
li STffK* tn c-rwnpEoCC-. Mi-li 1H In I?, imt 
ImflMSIllalnly iiil^crc I k ' lT«1 Tc . Willi 
Ilk Ip fi'-hool *r cilllk'iili'ht t'llii’i- 

Ifc'Hi, UiTf|>L'."]. M irrli'il Iihti ¥*■ I r .lL 
I’ljil- 1 it'll v : [ifL i :.l I v iIl'kStl'lI WHITE 
TODAY Ur Irikreriitiflri. 

LINCOLN AERONAUTICAL flgSTlTUTE 
Aircraft Hlrtp;., Lincoln. N-nbrai-kri 






Trilfl in Ifl'l Jill Id Ft* Eiifll ! i Hlf ■jf'f-irmn-'IiM. TiiHirb 
rf rim .a Un-i:n H.rki.in lmh. ■ rjpn ina-rjrn. :n, 

plli'+fllrfil hrrii Low . h 1 Ilf iM liii - p ililv-i ft’,< ■ :f 

I?nMiD[. : L i n f t I HvLil, anil Pluliiii Thr AiSaof pi jftrxlirp j>ia ii|. »'-, 
wj.-r 1+44T 1+1 lull luNrmiiiOi ilour f-tir iTOMEi±3iim in 3frw 

t'nfliR-! SuFp feiuir a g + , * dura linn, ■ --.i nmrij-i i.i’r >¥'r,n| fill 

BOSTON TECHNICAL INSTITUTE 




TRAIN FOR 

ELECTRICITY 



I'LL FINANCE VO U II TRAINING 

A ! [iraaar&l T t a-.n t ■ ! m HrLrira, «:■- 
Lh lll^rr *ll'i eqMpm^it ..No **\~*?<r m\ viLu- 
u'kti'.n or cypcrtwicB jiMJird. 



_ rpL _ 

#Di|i'->rmni[ IieIJ.- HflrP u rml jtal l- IY 
f !v 1 Lrajnbnpr ll r-.L, ihrii jml Euki r - 
WritH nia-iLj Ai-Ln: ■ ni ir« J ' Pily ■ Tiill loll' 



All ra -1'Jj .i ill: h I Iran' J iil.iil ah: I. - n ! . i i 'i v 
F III H wl-irJ* I Piir n Irk H . C ■ I " wl* . P** 1 *-. 

Coptic Err-rlJH; ,i I Se ll n m. Pcul . A3 -72. 
SCO S. PaulEiio St., ChkaRO- 



Wf 

■v 



TRIAL LESSOR IN 

! • DRAFTING 



IMare- JdEi* new Ln L i r -i r 1 1 riji . I .s urn AT 

P30XLK iil Hpitri- tinit; i <-r :-l «lii- f “t|.|«-=iKi ■ Siiu-iuli. 
■-.-mi pri-cti-i.Mi I- -r FHtE TRIAL LFSSON 
mm huW cjuj- in iL-iirh uh'l (f3't it 1 T'"h| jnl*. 

CHICAGO TECHNICAL COLLEGE 
fc aO-1 t'-th aid-j . s: Liao S m-m-h, h-..- . Ch..i;i.jq in. 



ARTISTS MAKE MONEY 

Ftnd out your ability. Band name. aet h DcclumtlDn nnd 
Bffldr™ frrr Frro VocAthoca] Art Te-aL 

ART IHSTRU CTPON* IP+C, iFormerlr f-ederal Schools 

tld Art instruction BultdJrty. Mlirntlp^ML minnsiota 

ENGINEERING, bntnrlumtlric. htI- 
liHi?ii ibiiiF jh i| iir niHllo. Hi'rvicSnif, 
hi :iNjlI' jldiL Mi. ret 1 1 1 ■ I h - v r i l ci 1 1 y rjiiaLihE 
i^MinujgliLy. r-niiinrt’F- 

_ _______ Mp Itiiws yrrf*;' culleilT rn-c| | b» wnris. Hcbi»1 

CVLUIMIhIM'i] IB7-1. All H'llH'll’H'S tlPW. C'lllilhR fjvf'?!. 

Th? Podge Insfitutcp Dopt. D r Valparaiso^ Ind. 



RADIO 

Inc rniLnu' I'ljiilvjLlnnl 
I IS74. 




CM V our 
Shift of 



U.S. Defense BONDS* STAMPS 



SPARE TIME TRAINING 
for YOUR Part in 

NATIONAL DEFENSE 

and..* 

the AFTER Y EARS l 



TJIt lirfet jilb id to bid our nation, in thN 
^ TfforlfJ erM=N — to pen’s her lau-^efTtfeiively. 
Our wnrond tatik in to nr^puro for the nnjj usl- 
ment year* thiit will inflow.. 

For most of US, fortunately, both tasks Cftl! 
for_ the sauna prepuratioit; quicks thorough 
1 raining tliat WU Inay know TllOfu iiinl eIo TTinm, 
The trained naan wilt lielp moro fit thiii criais, 
and he will be better equipped for the adju^ 
ment yrara. Jfo wl31 Ixs more valunljlc to_thi? na- 
tion now and to himftull fdi thu EL^t of hi^ itays. 

itiutkt now gilu of our bottlenocka ia tiio 
phnrla^ (if l^aLipra — sUpervisars. manager?:, 
rind uiL-cmllves — in dofenso induslricB. The mil- 
lions- of workers need thounanda of trained 

PiipenH-FinriSr Jmn t\m jidjufiLnitmt yearn ar- 
rii r n„ tliL-au Jeadefs will slid ba tho needed and 
preferred men, Mo immediately a nd in the I on a 
ruts F training for the leadership joba ia both a 
patriotic and selfish in Voetmont. 

U you nri> intui ested in knowing the pos^i- 
bilitEes of &ueh an invent men t. nimiily che^k on 
the coupon tielow the field of business in wjlllIl 
you are moat inferesled* Wo will BL'Eid you — 
without ob]Lga.tit>n— n freo dS-page booklet 
about tile o]J]>nrt unit it's stnrl reciuLroniirnt-a in 
tl^Lt field, :ind full dcluild about our low cost, 
homo study training- It will coat you only a :J 
-E!L h Ei ti stamp to inquire — the returns may mean 
larger flutjcegs and servieo for yeara to come. 




LASALLE EXTENSION UNIVERSITY 

A Correspondence Institution 

Dept- €G 4 -R, CHICAGO 



I wrutl to prcipurc ipyprlf fnr FenHre now an d 

fur ]ar(Jtr juices, Ho I’d JL^a to huve your 4^-pa^u 
free baokJet about t Elci flel •! I Iulyb clLKked LmLuw lU^i 
irLlurELULliun ikLfLLt ,y i.4r i- t-CL J^C-T j uj« 



□ [nJ um [ r tat Management 
nfiufiliit-aia Mansiiit- JVH.nl 

[i Acceuoiina 

□ Traffic MusiaTiensent 

□ DusIri^i i:otTeapend- 

cncc 

□ Stcoutypy 



□ ForiinTil.nHtiEp 

□ SalramaiiBliip 

□ EtperE-QookkuEp- 

inft 

□ Law 

t] BusSnew* Iji+v 
LJDijhIiu'S!! IvniilJih 



A r finq4 H - ^ ,T y* 



Pnxif i'jHi 
vidJ i-c 0 j . 
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CLASSIFIED 




ft- la 




AdvtrtaomtnH in ihii I^ii&n r 35 cent* p«r wOi*d H doth mseftian, minimum 10 wWt, pcynblo in advanta 
To bft inis ried under proper claEiiRcDlitm in July peiu*, co-py ihould be in eur office May Blh 

July iisus on lain Juab lit 

Popular Medionicf Mcgailnn, 200 Gail Ontario Si rest, Chicago, Ulinoii 



YOU'LL PROFIT 

By reading and answering the 
classified ads in this section. 
Hundreds of opportunities to 
make and save money. 



Popular Mechanic Atagaiine, 

ChicagOj Illinois, 

GcnUcmen — Our huilnei* Si I hat of {tiling Watch maltin' feali 
arid iuppli«i and in addition. In advtrlliing in Popular Mechanics 
we also ad vertue in the various jawflltii" publications. 

Our record* show that through Popular Mechanic*, w« reoch 
mara Watchmaker! than wp da 1 bra ugh all the jeweler* r Trade 
paper* eombiciod- Very truly youf!* 

(OfltftSftl letter on Die In eur office! DEAN COMPANY. 



AUTOMOBILES — MIDGET CARS 

AUTOMOBILE lUelnj: Irak, fifth edi- 
tion we l{ {UuptnLfij instructions ea 
holding bfitUf*. frajmsH, ffltfnes. Ford A 
end D conveinicn*. Flane, AAA ruins, 
npreiil rations Roadster racin<. indiahap- 
Clia can. *L.M pa^tpiiid, »1 C O U. K%7 
Kmw, Dept. 43. HfldlionvJlLt. thulium EJ, 
Oh ID 

INCJttiAiE The horseiKiwer odfycwLr Ford 

Ytt lifinn SFi Ln iZd hp mittinui supercharg- 
ing. Sir Lid il.00 f L't dcLmlrd. simple Ln« 
alruclLucii. Pgwrr AHHKlatftB. P.O. Doi 

■CCL-A, Wll l:l I b gton . Drill WM.rt,_ 

CHANtiE Automobile " motor Into elr 
conirirL'fldor, InaLrunLkim (l.Ou-. Tuck, TJ 
h h i rLr.v puniinc. Mic h. 

BTOF tare thieves — In* true Lira (f.OQ. 
Material* cheep. Tlrelg*. 3P3 W. Con- 

COL'dJa, Milw au kee, WbHC4>rmJn. 

MIDGET, MQtHICQatet |Mrti, klh 
Cloning out | turnip bring* cimilarH. LiM 
fiU used mutdr.s *55.1lQ ytH 2Mr Shipps 
Midget* , BOX 5*3-11, ZuiiuALLlLu, Gina 
CONQUER rrluHtj Ei-ur! Nkw Mm!.-, 
inhere Mtdlmr Details Pevenaux. Bos 

ilSLJ. Battle Cfrcrfc, Michigan. 

PROFESSIONAL W3£fi rmwT*, £wo= 
Jms-hL-u gi:r fdadiileti. MLdifCl tnulnreycLrt, 
mrster^rooEiTs. FtrU r plans, when la. Hnnd- 
bmk fining— ]25 iPuslra Liana. pUru. -ilOt. 
MsdWnut, ECJi J953-C, Chicago. 

W IIIILLO AS SUinerC-lLurHOfu. SU. I ncrefcE.fr 
rnUcnse 3*p ; F^w<r tirfynd guar- 

antee. U nJ vnn I ty test. Any cur; r;Lvd 
Enak.e, year. Wrench JnataLli 15 iqjbuus. 
John Hanley, Manufacturer, it La LercLno, 
DulroLI, Midi. 



KEEP Her rgllingf OiudcM pn, 

■ULr? prev'entutL™. vuLnopJ^nir ci'in^nE, S 
<i L::i L r wirUmc trtoJ bltrtmncr autru-L.i . ILiatL 
SI C-fl. I'Meniry beck fuaraDletrj, Aur.u- 

r-130. Clnclnnntj 

□AS Sever. Blade anel In* la Lied j n rive 
minutes. Y mtr re^t ane erni. Sell tor do3~ 
tn,r. Sever sip ig 3S". Ra-i^Une. Plane, in- 
&: rue Cl fibs mid Minlblnii Jur duLLur hill. 
Mi-cft nnLi]. Bos TU. Worland. W y<i. 

AEJTOMOBiLE Owtlflh yrobKt Vtiu L 
tirrr. InsteLt Liberty Lock El no. Oileij- 

jinti!ihfl sldL Lg thian' wheels dET haLanoe, 
OlLLv (1.25 per ul dOEHi'HJd uuy wlU'it 1 In 
Lbe U,fl A Pi'uL dlr«| wnli Eadory and 

s awo r Maney hs-uJc jrtui j*n Lee SJ not h*U*~ 
Fied. SlutL 1 yuar, iililLc ilzllJ baDdrL. Lib- 
erty LulI RLni Co.. No. BLlilllQi Air,, 

Bi FfciaL M in ch?jqLb. 

HM3 IQSTrrioN BuperoharRer It .15. 
E. Q, AnLrr: ^ Mfg Cd ■ New Yer t. 

PLATIMO O.iLfiLfl Ua &UEO pern. Cen- 
neec. to u battery. No tents ured rrre 

partlcqlttm und pthCp. OudtncEaJ Cd-. 

Avu. J, DEe.ee.ur. UL 



AL'TO TRAILERS 



At .L About LruLkcr. cei^tracUgn. parts. 
sbpplJes, v.lc. dl pagiTA tIEjiL inl"uri:intli:n 
tor am' one interested in home irajk-rn. 
Hend 2 Sg Htrphca 60 *, 2AD1FM L4ttl. *Ckh- 

Mj ciry, Mu. 

READY Kflt-Pllm Jnr nine new Jim 
Dandi TreLEt-rs Ipeludlmr Hlx modern hausi 
trailer*. CkLaCdk 3 lit. A3 5 & nc* edLUOfi oE 
Trailer Bulldera ManuM and t&sel-H M 
bur Li.. iibppJJei avid equjpmrnL Prlqe 
Lath Jio nosigald. TraJICT Supply Co.. 
5 1 20- A FUELEKH St.. Wimneu, WJa. 



AUTO SUPPLIES AND EQUIPMENT 



"CAR WaiftiPinn" preirntii thlflves from 
nEcaJiiiif tJrf.H , ru , equ I pinrnt. A m ua'ii iR 

InvmntLon. WtiLrlvJnd seller. Blif prot- 
iVnte afulek Northvej;: El«?1.r1c Ug.. 

Q-13. PukTWAnA, Ba. Pelt: 

SAVE □ELfldKkne — MOie epetid urad jHhwtr 
for automobLEefl.. Yaeuum supricheraer 
ainr.i tier 1 rd^dLiim: rnRaaai^.i W»[f only (7..SU. 
Batf-addre*ied. ntamp«^l enveLope ior jmsii- 
phld K K UcDml! Co., ?IB & B. 

Ura nd. E’nrltan d.. Qtft. 

Afrr Nciw. pruEect ymar ILits. Mekr 
joiLr own Aiitb flentlnel Toott horn when 
car ia dlstisii^d. Ernd SOc lor detail 
draTinp; |l.S4l fear draWangn Uaad 
s-ary matenaD. Auco SentmeL Co.. L9B4JB 
Kin^ninn Hri . r: level imd Q'bifl, 

VALUABLE ZhJancLuElab Ob hOW lu re- 
peal LMid eave your hULu tlraa mid ElibC'a. 

Post curd brma* full porilcuLara. The 

HnrrL 1 -: Cc., Buile WL-. 



MOTO&CYCLES, R 1 CYCLE El , MOTOR - 

SCOOTERS AMI SUPFLIKH 



MOTORCYCLISTS, We can sere you 
monry on pare* uaid nedaitiriiai, HmxAln 
tint and drool tree. Niu^LTtEed Haiiderfcbci 
llet IQe, TMiiLllr. 3157 HartUgn. ChlfrBjo. 

SEND Joe Fui ]u« lEsndbori* r/[ lniar- 
matlou. Lists new mid uaed laurLK farr In- 
dium TlurSej' ilogtz. €22 LOffl Oiond, 
De£ M&lbaafl . lOWi. 

MQTQ iewU Sllchlly used. BariBlna. 

WrlEf nr wl rn- CJem Vtnain* C0. P SKJ PvtLtl 
AW.. WalkJrLibuai*. F^nnii. 

BUILD I Inch die. friction ctuEeh For 
hhap, iaabuurds. fiemUrrs power pm^ej^ 
Costings and paitg SrtLd 25r for plana. 
LttM i Id Cralc E-Tieanerrlns' Co.. Linden, New 
Jfctaey. 

MOTORCYCLE Bags— B-3.il) ptkit aaid 
up. Aljrp. MErmniltncd tiag Co.. 21€ Suejl- 
ItjJ L St.. ELiri : l. 113 



HECLEAJf lisp-d cUi without rat, pH 
ne^T veara out. Wtita: O^rxin. It 5. 

Oththpnifl City 

MINERAL Mined h-rrr in Itoctr Mm:n- 
iaiaia rrburie and rlnu-i. Sainpl^ frtL 1 . 

ManuEacluren wanted. Xrallte, El Plele: 
Street, KuLspi'JI. MnnLana. 



li-lTlLD K.I m Ln c paw^r h£gyctr. low «wt. 
nasi II v built, operate rheaul}'. praeElaal. 
Dc-unkd plan* 5n cents, Lelnnd Heltc. 312 
Market Btr-cel. W atertown. WUironiin. 

PISTON'S And parts, new and uaiisd. a|3 
modela. CataloriLe and whm* pin 10c. 
ldalLuk, Dl| N. &L LguU. Mo. 



UOTOflCVcLEe Reconditioned. Net, 
used, parte- and acnuugrie^. All Ttiakea. 
Larpe ataclL. Bargaam. Illiutrated eata- 
lotf, lit Indian Mniorcrdc 6ale«. Kan au 
Citr. Mo. 



AVIATION 



PROPELLERS For Hlrc-raft, sLrdA. houLc, 
duJiydratarA, Eon*. CatBion LOc. Banlu 
Fftgiellera. R.F.D- 1, Ft Wurth. Toanj. 



MODEL Aircraft MaRaMne. New bLuu Lil- 
ly inibllPA-Llon tor besianer studenta of 

□ V liiEiL-u. NuEJiJnff chir. like R, Hamnle 

only l&c. Modd Aircraft, Dent. PM3, Till 
WcaE ilud SI , HcW Turk, K V. 

BUILD And Dy yogr own pnntarcJtlv 
powerud monoplane, home. Eaay, cheap. 

plans. imnranCred. |3.0b, AerDtech. 
PrarboTn. Mich 



AVIATION Cadal &S.mnJnaLjun |>repita* 
Llorn by hnme Btudj course. Rutheriprd 
PicpuraEoirJi- ScliauL, Lena Reach., CjlUE. 



BATTER1ER. GENERATORS. ETC, 



EDISON Lifetime Htorafta batterie* lor 
baht and pg^c-r, Bhunlnftte ocHS batterr 
dL^L’aae*. Lons uuuruntue. Ait klhda re- 
huil; Reneratrna nlant*. motors, and nU- 
('■■JldMi'ulj:i urtklrs uL barim:n prltu. Frre 
Intcrr^tina llteratun 1 T. Hawler Smith 
CO.. CrPEnn Falla. N Y 



OWING Edison intterlea lor Usbl, 
power. Nan-a t:d . PLSEcpn year life. Five 
year unc^udiLlohalLy fuarantoed. Dow 

G rkra. Campiet* HahUnR nlitnU.. Free 
terstaru. SiioJay Company, S3 SLeilin* 
Avenue, Yonkers, Nejw York. 



ELECTRICAL ^LPFLERh— rqUPttFNT 



s a HORSE, 3450 Sjm.'wI. ti'picl-ilu^ indue - 
Item aiternattng raobura SL2 o&l 5 no watt, 
plternuELn^ Renermtan I2€ Sb. other *Hws. 
Biitlrf Electria, IMS MHWAultee. OhttiMlA 

kLECTRE-c Pancll; WrEtM-ehfrafw all 
mfLalfl. fL ilD piulpald Reycr MJg.r 
451 5-H CutlaRii Oiove, Cldeago. 

WELDING, SOLDERING, fLaTInG 



BUILD D C. itd-Wrlder, Without re- 
Wlndlni ■ rma'urc . light plant generator*: 
D.C. bluEOtdL automobile Runrratorr. Flam 
ft nn rri^h WeLdera Club, AB -3432 

M-Mftrt, C htcwrb. 

WELDING Outnts. lor Jitavv. nudLuiiL. 
Ugh i met-il weldlnw (^7,33 up. welding 
aumpLlrn. accr.v.urEn, n.c I'lcrlnc v. rlsEi n.. 
Write tnNLay. Superior Oiy-AeatyLene Co., 
Himlllgn. Ohio 



GOVERNORS -A.IEO nh*Slie upeed con- 
trol Cnnd»N‘ I 2 S-W i,]ew^iiyn. L» An- 
|eEa. 

ARC Welders W-anted by the thousands. 
Learn with 5 to tugc manual. Cn-er 

5 IKl h L'V. - C i:.-do - 1 E nhatos. $2.tlQ cubV. 
Money-back ruarantee. Hobart weld, Bore 
M-€M. Trgy, Ohio. 
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POPULAR MECHANICS 



LAST Chmnec^-2(» &eu[k a.e. welder. 
A« «- HdOfMaims Emu 1 ?. CililutL, Kns, 
BUILD Arc-W-Pl der UiltLg tausLer, Dirte- 
tLCjhv 25c. Ewn-r Mia-, H. N_. -Qinnw., 
Mau. 

MACHINERY, TOOLS, RITPLIF.S 

BUILD Your own machine t&oLv. Lcwls 
lurniah^ s^ma- finished castings tor b^hcln 
milling machine and shn-per; rough eoiL- 
lEIJDfi EUf ?'J mi 1 1*1 and wuudvrurking I ui:>l r .. 
iiJi4ip-!rsLt'd mAtCTLFUB and proIra&Lunol 
blueprint! Never ft cumpliiLnt on quaLLEY, 

dl.Tilk'ii or i.iirJirt'f Bend IDc Ni'w [i|3. Jg 
pnifi Illustrated catalog. Lewis Machine 
TliuL Cn . Uepi, M-lt, Box 116, BlaUou A. 

Ltm A ngelos. _ 

portable Electric tooli bought ul 
iota, aaft'.-i, drills, muter*. undero. mof- 
ttaern hansmerfl. grinders Ed Lro^n, 
3TO araonml A vc.. New Tent CLiy, 

RECLAIM! Dull Add broktn drLlln. with 
Nil-Waj Prll] Grinder. Circular fiee. 
TTMUir-LJbr _M^L. Co. ., Sidney. I owa. 

t|- IS" WILLARD Lathe WLLh ffftD Na 
2 Ffdtt Sn Wbitnrv hand milling tnaehlnF. 
four £teo Hue drive, Write for full uaT- 
tltulara. ClndirantJ Machinery fe Himols 
Cobiuany , 511 E. Second Be., Cincinnati. 
Ohio. 



□ BIND Drills like facto rr; attachment- 
for bench grinder. Cheep, Partcry. au-e 
EaaL pi. Kanoa* Cits, Mo. 



ENGINE fi. MOTORS, HVNllOB 



BIG Fqj' Jqlu m welding. Complete 
wi'lding leisoni and reference book. 5143 

E brw:, 4 L Li-34GdU S2. GO ce-py K«QCT- 

aclt uurimntcr. Hoba-rtweld, Box <325- M 
Troy, Ohio. 

Vj HOH9K. urn volt. ItLdncuon ioqinnT 
Rebuilt. guaranteed i&.ls: other Hies. 
W lime- Autu Supply, Sail fcjt Paul A VC.. 
Chi ba rn 

SMALL High speed ileU vernal mgtm, 
i/in tL.p. Supply limited. ta.is pufetpaid. 
McCpb mIL Ifll Wolff, R adne. Wla. 
ELEJCTRICAL Maintenance- meo and 
workem are preparing lor better pay- 
inn PpiltHma by Uililg our pracLkn-1 clrc- 
trLeaE bnaka. Literature Lptio requciit. 
gducaUona] Advancement Co-., Lakewood. 
New York. 

GOVERNORS— AuE-d L-iiK-r.r jspr^d con- 
tra] Candcr. I2S-X Uf*rihn. Lck Ait- 

k*l»a. 

WIND! NO Data, 225 tnobon, flldijle rind 
three phoii:, |l Da, wotor Data Cu., Bui 
Wit Kansai City, Mn. _ 

AC Aud DC Kcnernlnr^. inn lots. CXlM'iui 
fun*, Binto your netds. Qu^rn city Elec- 
tric. Bp South CaUtoinlB., Chica*™ 

BOATS, OtTBdARB, HOTQIIS, ETC. 

n-MAK-IT JRontA—Eoey-tO-bLijlEi. Kay- 
tXx, rowbuatii, iJjijcillit, . outboard. Jn- 
bonrds. Rallboacs. Rsuu brsi: 1 ; fur auto cn- 
irlnra. Over sno in stocH. CoanpleiB kib 
□ample io eseBoabl^-. inn loainl tor 

all cataJo«P with llluatrated carL%timctlon 
di-trulr, Lariat £eJ«Uon Offered. Kiivuk 
Boat Cu., l&i-P Eqhl lSDLh Bt., New York 

City. 

KEBITILT Due board tPulcins. I'ufl.v qnjn-r- 
anind Over 300 to jalck from. SbiuI 10c 
for Hmplcic Uni Bom dc^lRn bwrtt 15c 
Buy sow before prze^ idvmkcr, Chicago'*; 
IrLisri.l dealer, MauU-r±: A San. 2t4 Wi'i.l 
C 1 1 k:iLHii Av :■ c ll 1 -riIK O, 

BOAT UeMBcery are highiy^pALd prolee- 
SlOtiAU. CuihpIcLc tbiirse by mail. Catalog 

WeMlHwn. Monhi’llk. H. J. 

OUTBOARSQ — Bavr L a - ETcrad qflPd 
ll Tin. aJJ inutH and niDdrl.i. EarRiilm re - 
_ulJt molon. Crandkll Bleka Co., 959 
OnmrnE jnwpflhh. Boston. Mmml 

BUILD Ynnr ca n bgfct ¥lttl kncclf-down 
frames. East- [c- pul lagrthui Savr 2/1 

builder's cost. Big boat catalog— I5e. 
Uruolu Boat Co,,. Dept.. TF. Saeinaw, 

Math 

FOIlb-MrrciirvrLppbvr marine con ver- 
son:- Catalos USc. Lehman Engiutcidrit 
COmnan v iJf pt f] Nr wm* r. K j. 

KAYAKS. □I.nboarde, row hauls, dunk 
boat*, canfifc ruction klls. 10c for cu taluks. 
Cre^Qrkll BoaiA. MiUburti. New Jersey . 

ffl.75 UP! AmerLca'a bl inrL'.-s L Kayak 
valm-n Hainl sturdy: Dedham Kovaks, 
Dcdliam. 

W ! ELcrtI liniiLi — a med ca’a finest. Two 
third 1 - SILVLELi. Build ^4iur fiivurllc- b«L 
by the Welch Bystcih. Id? bthkgn you a 
rflmpjpt#' KLUalou- showing 32 dealing , 
Welch Bun’ Uampuny, SlutLun K-l, 7.1 lI- 
m-aukee, Wisconsin. 



li 



OUTBOAHEJ Motors, USed parln Ont- 
ItOftrd li.M'hiu.i'r. U614 FJhtkfuSa AVt., 
■Brooklyn. Bf. V. 



MARINE Power — Easily cassvL-ri any 
Ford mo’.ot f domestic nnd forc-Jgni with 
Qnco pares and kits. Complete catalogue 
25r i coins. OsmSLbsnh. n*H4 I^wru-ncc Bl,. 

Phalart rlphtfl. F eaaiia. 

BAIL Your row bual r toast, hcincn, sml 
IID. Trysail, PutLeradn, N Y, 

KPOftTlNtS GOODS, GCNS, FISHING 

Tackle, archery, trapping 

"STATS ON" Ball. Cfctfijtl. carp, 
ptnch, Sample ISc. 24 balLi $t,m. UucSl 
decoy «yp-i U 05 dOl. Pra. Jraarpaid, 
M A.|J-Er ? BiLLt Ctt., Dept, li, 13a Brnua, 

Detroit 

PL YTYERS— I hurt trated Chart- ik-achee 
how. Bleu by iti-t*. quickly 'J'wo dimes, or 

mmplete Kit, SL.tiQ iHnlpald. urban, 

FiKhcral'tr r.e.. Ho* WOCCeiter, Miu. 

EVEhStH J NCi In FporiJug soodn, pm. 
rin^j. rraotors. Mahowold Co.. Manka io, 

Miner 

BOWS. Arrows-. ortra, nmtcrlaia. 

Wnlr Cm 11I4S3 ratjiLrit. HatflcLd'fl, 1162- A 
N. Vi-rmn-n t Hollyanud . CflLir 

6uns. bought Hold, esehaa^cd.. 
List mEjunn Iloft-p ^ur Company. Coopers 

Mills, Marne- 

WANTED Oujjh. rqulnmrnt M'.IV. Ficll. 
Jin dr. Gordon JiJiLy ti. Grn<aiflrld. \inss. 

PRAISE EariliWaimj: U:v PruflE.," Infor- 
maCJpn free. Seauip -apiiraciaied. Bureau 
Zogjpffical Hcsearch. 106 "P" Broadway, 
Prom, 111. 

INTRODUCTORY Off nr. Your tcnnLs 

ra-ukeL healtttng wILh FVrmaEjrx ! nr %’l 00, 
Oiln-r prLcea vn nniun-M. A tx 5(iiiigpfm, 
253 Ff-i^or Avenue, Trenton Ntw Jarttf. 



CASH Paid for Limed Lugera. revolver*, 
ilffcs and shoitgu.n±. -Btpcgcr Arms Corn.. 
50T Bch A tt nlic. Nt r York. 

A Ht.’H KIEV Equiprnr-nt ‘ CatOlOEUC 1TCC. 
WuUWr.d Archery. 2H0P-A East iSth. Chl- 
C*J4, 



ATHLETIC’ EqtTFMElSIT— HOBY 
hi: ELIl IN G COURSES 

aCRDBATICB, IlandbiLtancJnw and lU-in- 
blihg: BpeeUicutai trieka. FamL^l^arning 
nicthixl. Natural body uuildi-r. ConuiLkLt 
J4I iLluatraElons. Compnuo couiso emEy 
$2 9g. Mcmey buck jruarjintee. Ken 
CuLin-x, Aet’Olmt, BOX ITT, Dupt ti2L. Mil- 

iMikte, WiB. 

ACROBATICS — Flips, tlr aucnpri*y.lE*, 
hajuisprir.ir-. hand tw La nans drone uLuih- 
iwi ifLitruotlon t2 00. Wallnee Powci, 
523, W. Vleii- K.t I ; i mit?jDfi . Michigan. 

HaR-BEE-LS, Esc f ^ 1 f - r enulnmeni 
CbUrdrm. Spe-Cial nffrrs! Frnr b'ti'ili! 
Good Barbell CO.. -S-GTfiaFM. SO. Grand 

S-t. Lo uJb, Mo. 

BE Strong, muscular, lull uE pep. Amaz- 
ing n-r-ft- undy-^biitldJng coursr- Write 
OLybipSc S^mECifl, Depl. M, WalerVillr, 
Manic. 



ANTIQUES, hrXII^p INDIAN GOO Its. 
CURIOS 



SF1NN1NG Wheel t in. CO. Hanging Earnp 

iH! lhi Guy giuiilabu ry. S picer. Minn _ 



PREIHSTQIUC And nL-udurn., bid aTmm, 
inlncrulh. cojjis Carter, ElkUoxn. Wls. 



FIVE UiETcrrnl Indian tools Dflc. Relic 
caLalog 5c HlkI i* rmh nrp. NaTtiibran-nh.^KiLV 

INDIAN Rfi|Lbi, g^ipa, bILLx. iTcru*. crym- 
lole. cuflos. iftc. UluHiratrd t iimlus hr. 

LOP ancivul .nrrrrx tLu;ja^ «3 013. II. DauJ-ul. 

Hol Bpilnga. Ark. 



25 GENUINE Indian arrawlK-ada, 51 . 00 , 

C u i - 1 1 l r : . Gf.i.i lluldi-3. OlftiWHd. Ark. 



3 WORDS. F If-tola . -daggers, armor hat 
10n. n^ibf-rt Abrln. 6C0 A LnxlnRLpn Ave.. 
Ttrw York. 



INDIAN n-ul;o. bradwnrk. roini. cunom, 
minerals, uld glaas. CataJog Be. ladlaa 

Mmriiro OsIwiTnf. Kongo 



12 BEAUTIFUL Select arrow luadm 
*1 flO. List free Lear Howdl, Olenwood, 
A rkaosas. 



FIELD GLAFiNF.fi, TFLESCOFErt AND 
MICROSCOPES 



I.FNJ 5 P 5 — Rliildi yaur hjwu Erl^cop^, field 
glAas, mieroscapt, MEIc^cofh . etc. Aasort- 
mrnt of fifteen lenae-s — mob neHppJd. 
SllghEly chipped pn, Rauxfacisqii 

afamuluEvIy ttmrantrtd- AjiiuXlean Leua 
Company, 324 North Mayfield. Chicago. 



ASTRONOMIC A L TetMeooei. blBnieularx. 
cornrras. micrDacatw-y ; bought, sold, re- 
noired, Si'isd IJc lor JUe af mstrunicnce 
duBired. RomemiHc-n. Boa 291, Amsterdam, 

N Y. _ 

REFLECTING Tele-tCdp&g. a»j >r dlmm7 
eter. KjiLalurially inoiinted. View planrlfl. 
slans 116.50. Write SkyECOUfi CO 435 ^ 
Avenue, New York. 

DOGS, PETS, RlRDfi, RABBITS 

ST. Bernards \ ReKiatcrGd. puppift*. 
Tlir^e brautLEully lllurntraml tolderm free. 
MabJe^q. Kenne U. W'atrdua, fiosk.. Canada. 

AUG 0» A wool rAhbL^, Finsst’ pedr 
fiTcvd biprcting s-loelL Kuvalrv^kV, Mx-da- 
so-js. Ne w H mipahlro. 

MONEY kalslnt tabid bi. “lovnitiomte." 
PoJfl ej Ife. C lose Rabbitry, TIOUl Ohlft 
ST. BKR.N ARDS — ALI brrtdi— Dllslifl 

free! B&ak ibg eaiured pletiitns, dKcrip- 
udtls Teecgntsed bn-4-ds Royal Kcn- 

nelm, Kg, si, chAzy, N_ Y, 



THEES, 


SIIICUBS, 


HnOTiL. HERBS 


SERBSf 


Grow for 


profit, Pfirtlcu3*Ti 


3e Atamp, 
eago. 


Brandons, 


5W Fultcrton. Chi- 


FARM'S , FARM LANDS, HEAL ESTATE 



OZARK Lapd u acre. Terma. 
Realty. MlYurnan ]|] 



Williams 



ON Lovely Cjia^tant river— Delightful 
vacation or yvir raamd residence over- 
luukiiig river: 1 roonim, Dtlcn UghU. g-a- 
iraijc. ttnrLahDp, pauttry hQUin: 4 acrefi, 3 
ILELiible, family orchard- mile to £QLiuly 
s^-at- bargalEL aL 52250, Eft mm; pg. 4H bLg 
free C*t«Tc« 1 J 04 bajgalcLm many ytatem, 
RE.rDi 3 t Realty, 2M-P 41h Ave.. NuW York, 

N Y _ 

TWENTY Acrrm *Hwd Isnd 175.00. t5.00 
dOffti, 15. 0D niunEhly, R., W. Slcwart 

s nverne??-._ FSorldA 

GOOD Firm bargains Woihlniton. 
Minnesota. Montana. ldafio, On- gi>u , 
Hu-rLh Dakota, Dtprndnble crops. lArer- 
able clLma if. WntF Jgr litf'rat^re xnd 

UsU deycilbLng typical [arms fur n*le, 
Nprrlfy itflte. J W. HflW, 119 Northern 
Par me F<V. St Paul Minn 

L'.OVL'^N.MiJNT Land H-bb Acre U5>. En- 
formallDn All states 25 CL-nLs NaUnpal 
J .is ■-;! rvirr-. i ro:TA Majoatt e Bldg., Detroit. 

10 ACRES Near Whli^ Rivrr. uoLtn- 
nrflvfd; ppit3irv land. fl!>n. *5 down. 15 
Jti&tnhly FrrF l|.s( and literature. Hub- 
bnrd. 23B Bldg,, Kansas Cllr. 

Kana 

SEE The Highlands of LoiUmLaha. Chod te 
ELiE-uvrr ]«nd adllnr at low prLcea on Lib- 
eral S'-rms. DFmcTLptLvr hook seat upon 
rrqui'i t . Long - Bell Farm Land Curpn . 
H7rt R, A Long Uldg.. K&aoai City, Mu 

FOL’LTHT AND TAIeM StlFPLlIS 

PROMPT ShiyrrtFut an Salrm Champion 
fhlek^ PTleei low. IB varltillcs, ^xe-d 
eir ucLi-xH-d catalr>g free. Sak-m Hatch- 

CTY, BOk 5L. Salrm Indiana.; 

MORE Profits frum iKnitlry^Leam huw 
others get blf daily inroiPF. Rn-ad. Amvr- 
ina'n Irartlng poultry mAgarlnr. Thnie 
yt-a/a 50c, six months lur Poultry Trib- 
une. Department PB-L M au ni M orrU. III. 

DA vis CiiJrk. 1 , a maungly lo^ prices 
this yea f 21 varlutka. CaLjIrMj Errt. 
[Javls Poultry Firm. Route 31, RiJAliFy, 
Indiana, 

PBOFITARLK OCCUPATIONS 

WELDING Faya. Learn with HH2 Irad-F 
sehexi] tekt manual, Sl6 pagea. Over 5iH3 
phoios 42.0U cupy. Manrv-bark Jfmtmn- 
iee Hobllf tP'fld Bos M^2 3, Truy, Oh] ci 
LEARN I" I id iJ.-iLii.il eamuunagp in-r-Th dAs. 
PastnaJd enr Suite 24. Pvittiey Bloek. 

Waukesha , Wls. 

r.irtrii aNIca t.t.Y Inclined men — -Owei 
and OpL-tale gailrral apiitlanCF rr-pniy Kh^3>. 
CompLdte. il lustra Lid couim: itiow* you 
huw. w riding. refrlRerntlon. motor rc- 
fialr. haft 1 la rfL Lijsj u-.-j.. r .. rlr.. all -phnsr* 
covered. Freu Uteraturp. GhrLaty Supply, 
Prpt 1 3 j . 2k35 N . _ cen tral Ave , chlco go 
BTANDARD RabbiL Journal, MJlEmi. Pa. 
2 yeora , J LUO, i-atuplr dime. 

ANNOUNCING- New home atuds nurHe 
In cummrrciaL bakLng. Gpodi ft, -Id Nrarly 
di-orc^ien aioof. Common aehool educa- 
tion .suff-rlenl Rend fur Irer booklet "Op- 
UOriUJllthrA lit thr BAking Ijjdits’rv" add 
n’DiilTFmpntE National Faking Imtltule. 
1315 MJchLga», Dept, 2433, Chicagu, 
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4m DO WtBKLV, Mfldf trowing biu*h- 

Tnonnji. Irtish. diied. DOfBJnitm nfltont 

aaiiH. Free spawn, Nail h ft merloniL 
IftftY Yenge, T-OFObtO, Canada. 

RAISE Chinchilla rabbits Jar ys. Wij par 
up [p :'■ IX dollar* L-flCil. Cillalng smd tdh* 
tract 10c. T-sonte catalog* Yimr nibaaiptian 
Rabbit MB4?4i.EtTsi. 1 SUhL’s* Bos 10. 

HnLmia Pm fa, M b 

HfttSK Annora fabbUA— wooL brtnEE 
45.UII pound. Particulars free, Grlnst-cnd s. 

Ed wa rduvn ic, Illinois. 

YOU'LL Lifci L rcsLlverliag mirrors. L.ibli 1 ■ 
ware, jriiLkjji^ chi p pud ul nanurpliites, 
ilRTVt. Outfit prices. BprlnXtc, FlaUr, 
atfl, Ha .TI. gp, In d i * n a._ 

ANGORA Wool labbLis dry America s 
I&zirat am wins indiislrv. Start now, 

DaIdEii RahbLtrr. Gakrc -i r-rEh Dakota, 

STUDY And. bi'cnhLU a lieu iikkiJ litillLl 
iLnnnr ol the Nsw Psychological rt-uhcju.is 
Capcr^pttDn called "OncnBU" tor Health, 
HappLikEfLi an4 Prosperity for self and Oth- 
ers. flame study cau.rsr. Exntusivr Lem- 
ton’. Either at*. Youes* or did. Dr UnL 
7.H0O ward booklet fret. Write "Otitnraa 
B&cipLjr," Dm iTi-H, S touch nm. Mitra 

BOOK R , PEfEIODICftL^. PICTUbES. 
rOSTCASDS 



CURRENT Copi ea buifcnraa, vocational. 
dJvertJ<nq magazines. CtlOJCe 40ft (UCtorcnE 
bUblScatLdn-V Free price ItBt. 
t bgfa'. LcLK PubtLshLiLg Cnmnany, 31C North 
KjJIrr. 1 1 ■■.! | ftiia -<■ 1 1 >. [ iid I il:i il. 

HAOttrmrfFS Ruferpnce budk |1M 
Ci':i:;L":iii1 Q. A. Kmtdlth, 523 - 481 tl St., 
Br ooklyn, N, V. 

EXCELLENT ^parztlme profits taking 
ailblCTtp tidily— 3M0 ULa^a/JciuM, Cbcnplrtu 
fiLnrisna aifcpiihi* freer Finra, 585 Monroe. 

Ej-poltrn. N v, _ 

Be hUYs Rack dated mapuanH, L*rg- 

eit iLhsurLamai'. FaraLgn. ait. mrc liLLmcj., 

phOtOtTiLiih.V. 'ucli ti kiil , radio, snappy, 
■rto- ;wi eataJoa 10c t refunded 1. 

Clnnnit-'s Magazine Service* Ml Hirst 

Ave., New Yutk City, 

SELF- EXPLAIN i No SIS*: DracripEl^o 
Circular fifat. Lax 44LI-M, MmO-ra nnLLs, 

M|nn. ' 

ANY Lank (UPW, Liilud, niit-of- print, 
rare) promptly ftupplhedr Lowrat pitcrs! 

Urnd Eat Errtt bnitaln onlftloaUMII Old 
Haora Bunk Shop, Mid Arcadlu Court, 

FdlkE-Lac, Mich. 

NEW Popular Leit boric Aclcnttflr p;unn 
tubing and UErVLcing. 6J 00. Ha we, ILti 
Flno hurai A vn.. Nrw York 
RENT M ii li r- :, 1 1, ;x X I L I H . 1 1 > ' ; n 1 lV, . □isifiut:,' 

bnokt lor lUo o month. Lists Ercc, Coates. 
TIC Millet. Parch wtrr, Mh.-l t __ _ __ _ 

LEARN Mare, earn tnorr Chet "ALiaralt 
Fr PCeSAua” by Sidney II. Phillip*. ProieM 
Koflnoer America ' j urent DougLus plant 
Only sa.&fl- postpaid. Free (oltacr, WurrCEl 
F. Lr^vks. PiabJlsher. 107 Rn. Ilraadvrny, 

LOS Allrfeles. _CahfpriLta. 

ARTISTIC Oarl pLcluren. RewJ mndeLs. 
I pwtrards 25c, 30— 50c, 50— E1.C&. Stott u, 

HnS-30^ Covi nrUm. Ky _ f 

SAVE Money, time, maLerlal — 76a mtth- 
bda. AmaiKLiiK Finw Iwiak Dotalls IrflC, 
A LEUP, nijfhlund Park Il JIhQiH. 

” BACK Number magwzLheA, a lio boot 
bargains. Els! 10c. Magazine Mart. Rc&lyu. 



0 AMIS— BN TRttT AINKENT 



FLAYS, OpereEtu, mu^lral rnm.pd.lra, 
comnlcte minstrel TlrM-idtu wLtK ton* 
prairrama , htack(*re sfeLtP. vnudecULe acts. 
Iiaoiioiots. dtalnpcA. redEALlcru, jueentte 
pIatx aud son in. musical reaflina'. enter- 
lUsiatliecLL'k, hialce-up Rands Catfltoir flW 
T, y nenlSDn &■ Co., 2D-J N. WabUiitk, DcpL 
11. Clilraaa. 



MftCIC TRICKS, rCZELFJi. 
JOKf k NOVF-LTSFS 



NEW! SJbLplin^d eard Luck;; r A m n :-: - 
Lor. si'll- working bamL-i^l 25c fctJnL 
PartJcuLars i rer Cnrpiwrfty. H-123-, Cham- 

palgEl, Illlaoia 

LEARN VcnE-rLlaquUm. ‘Jr .slump ‘:i n n r .1 

F ArtLCUtUTG. Situ Hi, SGI GigcSun Puaiaz. 
_ 1 1 1 H »■! = '■ , 

ETX M^rhanleul tricks, ono dolhir. Uoa- 

petty, Ek l Buiktey, CliJlnn, Hn - Jerpey 

POCKET Mugie. DeLute daCalnfflia 
Iwenty-flTe cents-. Maglerart, Hurjisbot# 
Slulioti. Haoitoai. Tesaa. 

DOL1.AK lSa[[l.r pe| free wtlh IlgaPtLb 
caratOji' 25C. Mynta, 4402 Gurcnuntavn, 
Famidelpfliia. 



DOlfOLftS' Famous VMZ cataLoff ot 500 
tmku lust out l Trtolw you can do! Brand 
UeiV eQertj lot packet, parlor. £tanr. 
With ruins, cards, cLgatette^, raises, balls, 
Ihtiiilih-j. epparutus. Magic bouks. Illu- 
sions. Bend only 10c lor year's btsiEesL 
riLtakpH 'JiLuf. liougtas MilRI C StlOp. BffK 
374, Deltas, Texan, 

NEW Vanishing key nnd catalmr 

Sterling Mur Ic. 345 Jchn It. Detroit, MLrh. 

hE ft inMsi-csan. Large profcssl-nnal 
PiagLC CdlElOgue at tales L tricks 25c:. Ice- 
land. C-10!> North Deajbam, Ctnca^c*. 

HOLLYWOOD Special ! MaaicLuns buU 
Ion. EatjJojnEC. nhos-t Lllution and Ires 
trick lot 35c. Mawlc Hauie of Charles, 
Bog BBS. HbllYW-MKl. calllarntu. 



EARN Mfiv-v Ln any crown. Call noanei 
ot siranacn. toll uoapohu oneallons. ETo- 
Cr&sjan&r course b^End rendtPB, SDlFll wilt- 
hiig, etc., Si. lEekiderSbia, Dri 241. &an 

Barnardlpn. PalLf. 

WORLD'S Laiweflt DrtkfraslanwL mwfflc 
Rbnp ipr pa yon In loneli with latest frtekx. 
To receive maillhia aend 25c far lots rat- 
alog . HoLden. 22ft W 42nd a t , Ho York. 

0AFFEL. Vk r H>rld'i greateBt pb'illt; wLt[ 
trpp you entranced far honrH. 25c. BrocY, 
Bai£_Jj5 1 K _H^1 lywdmt^callf. _ 

iMY^ E iFY Friends I Make LrCcU laa- 
dciatijig hbhhyl Feeome a mailetan. 
Earn good inaary, DolLar Liick, |vn cata- 
logs. dreuLari. all Inc eLLosc. Nchpmr, 
N-2ftM Milwaukee, CT dcage-. 

JOIN MagieJarts' Fracrmtiyl Frre Cricks. 
MoTithEy maws pine, *amplu. tftc. Intema- 
n anal Marld-hpa, HE-. Morrla, inJnojPL 
PROFpfiSdONAL Magic for amateunif 
FOCkut [Nlxj-! Jukec's navel LLtra! Him- 
dreds of Item* I Complete line I Twu him 
Liii.alrii.v camblpr-d Into nnit giant edition! 
500 J ttLmtf nLJaiis 1 Only 25c. Vick LrW- 
Mon. Dept. J24. qucei^_VLLtilge,_N Y._ 
VENTRILOQUEBM. Becr-cli rcicuLi'd 
Home ^tudy course. Free ikarttculara. 
Staid age. Frc4 llahcr SchoaL -of Ven- 
trLSOiiUldid, 1701 Cdagraiii At'ettue, Del rail, 

Michigan, 

MAGICIANS' leadjuiftert. aYfl-pVge 
dJiDtloR. nockrt. ns-rlor. nraf sm lanal tricks, 
25c. KjinEeT'n. M.1311 Walnut. PtULad^t- 
nliJm. 

STAMP COLUtCTEVG 

POSITIVELY Greatest Jr«i aHcr— Latrtt 
Scbtt's Intcrn-atlanaL J 4 iw stump album — 

CdVi-rjiig rcLtirr wurld., can.tz.Lna 3n,C0il LE- 
JusUuLcd. deitJlplLVe spacer; ficatt's IG41 
bt^ndard *a.m catnlague "Fhkiately's En- 
cyclap^dsn 1 '— -absolutely few lQ appllcantfl 
far EaraLgn apprortds bucamiikK custainerE, 
Ptymnuth. Deptt A -ft, Brtl, CeLLfiimlz. 

UNITED Btwtes" bargain. Here's ah -sEXer 
s-D atupendaus th*t It Is ^Imosl anbeliev- 
nblc; £2 diflefebt IT, S. atneaps yaiiging In 
age a e tar back aa over 6ft ream and In 
fare value M high fl-E the dOLEai WilfiC-Jl. 
ccmpcL’-iHi entirely n| fwce dllfmnt post- 
age aLtinftlt zUd frambteinUtaliee atamns. 
nothlrur else. In addition 2 U. 3. prases- 
jiian piciprLals, W( will send hLL thesw; lor 
unty J 0c but opjy t<k r, i nerre approval ap* 
liLLCShlS. In a3khnr far a ppr-avnix, plncve 
statfr whether you are Jnterrtted Ln CnLt- 
ed iil or forrLgn JiLamns, or tia’h. An- 
nroviLl I lea dpu U.I-1 etTT Glcibun Stamp Cp.. 
25B - *Ul A W.. Now YOiik CltV. Dept. 2nj. 

t A1440LCFTBLY Ttw-SwU'k latest de‘ 
luge latuc-Lt'aT I-3.LD album, catering e ti- 
ll re western heralsphere — or slaiidard 
W W itnmp CRtalome. td apiirovai appLi- 
caiilii be^amiikpr customers C>.i r u[ipravals 
fcatdre dbly Llie hn»L ilsllJ latest South 
and Central America. "Amu lea's Bta-mp 

SarU cFy palm- Springs. Calif apnla. 

FINE Approval*, freshly suninted. Font. 
perMCULl service. Tell me what countrlrs 
■y-cu r refer »nd I'LL send their stamps 
JHkmncr , 345 East Ocean. Lang Reach. 
Calif. 

EfflNl MIXED U. a. old and iiaW 25c. 

Wi‘iith-rliv ftnJLrrsj QhtO, 

ECUADOR. 25 DJnereuL 3C. AppTdr*U. 
^llthwpiit Bi Rmpt. Bag kin, LfrnDnn, Te g. 

” SENSATION AL Cr*mhLnsitan MTerT Big 
packet I Go dllfertBt inoludlrLH' Ecelwbd. 
MKIKtadkOD. Ecuador fAiurrican flaR In 
till! calarrii, EJanclw: airmails-. iNUfimemn- 
rativH, tvLanglL- stamp, 14 United States; 
rnmnlele «et United State? teEMfranhs. cat- 
alniring S he, Packet British CoLmJks. Jn- 
OlitdlnR G'Wftllbi, 11 vdrrabiid Burma foe* 
country i lubllee and coronAtlunj. Bource 
Far FasL-rn republic CRta1<Wlh* SOc Flff 
Lllus-t rated I i.--r.+ nt nth it baramps Total 
catalag nrLfi' over 53.09! Alt far pnLr Be Id 
a m>rnrn| ftpn||nantfl! World- WLde Stamp 
ConiMny, Drparimpnt £ftd-R Camden, 
New York. 



WELL ML\td. ldou S. Sflo. Kinder- 
tan, QB2 T2nd atrPL'L, Bnmklyp, N Y, 



50 HYDERABAD. Trzvancore. ClftRTH- 
harl, BrLtLstl CutanJ-cs Jr. Appcpvi.ii. 
Cymerman, LT7 Ifu ton. Braakl yn. M. Y, 
AIRMAILS. S;>i'daL letecLi-utu, n:n ap- 
jit-:.i ia I . Iremnn, Buns 204M. Blue Lilund. 

UNPICFtEDI LfftJ H. 3. revetuioa on doe- 
umoftt*— Iflcl itW— iOc>. J 'VBnvoorhia, 

Hyndjimn, Prnna" 

TEN Cent packet*; 9 United Sintra am- 
Qiaili. 5 Lrlanglisa, Frr?e f]J nitrated £liLs . 
Cremy i, Berwick, Fcpna. 

ASTONISHING 1 HH DHTemil 5cE At- 
tractive approvals, thiLleel Stamp Scrrlce. 

Bint. Ml-#, Lpa iEiRt^n. Kf nmckyT 

M'aRt Stamis company J Fifty apprav- 
ati Imprlntrd Sfc. F^Lbrr. W»>W. HUI- 
frtdr, N! J. 

|l. IW WIL3QN. EJ. ti, imuiTaLpd cats- 
t-Dg. SetLd 3c. M-jiVJim, 505 - t Ave.. New 

York. 

MIXTURE—WOO, tL Tm fliJWBW TlUt 
|l piirchiLip. ftppravnlii, Orlral. 4 11(9 Oak, 

DaveniMitt, row. 

SEYCHELLES. Nrld. ftmini. Man- 
ctiukbb. Bi-iinti, Turk. - . Catcoa. British 
Solomons rc*nn.lhalaTien. EvrrTthlnw 1c 
with appirpraU Viking. 130^3- Clinton Be. 

Broflkly p. If. T 

fli? MIXED U. B. eomm&Jiorativea 48 
ci'Pl4. JungkJpd, Hoi UDCPM, LLIlte Hock. 
Aclt. 

go fj,l K PPH PNT t?. B-. IcLniu rliriR oom- 
Ibe'tliOraBVra, liirbtii;] 10c, Na apprbvala. 
S^lde hbvf g ,_CfiAi.Op'jLfcb. MJcSi. 

CANADA, 50ft Sligid, 5ft dilTtrcLit ' 25c 
ApsTovuLn. M. Hughra, Shauiiuvan. Sg*k„ 
Canada 

SPlXHAL -All dlllwnl: 1^9 ChiJim, m 
PbiLugai and LOG Rcijei.lllIu |1 Oft. Approv- 
als. Hermit Btamp Company, Bug JH. 

HcippiEe*d, N. Y, 

NEW Wturiwak rjitnloEur nity-pight 

S gc list free 1b drxlcrs. Emparc Stbabp, 
ipL B. TOflBIO,, CfthidA. 

I HOD MIXED Foreign, 25 c. Well worth 
sortliLg for values. PLau Stamp Co.. 

Sanl-a Ft. N .. Meg; 

OPERATE Your own Fta-mp bururua^ 
DclAilfl net*. Hurwen. N WailitcnaW, 

Ch I ragft 

iJJbL'l I FT Ft VjiLiis Ic appr-avjiLi. I ft s-OanLp.i 
fs<-^ yeiur rlitiiiK, Kxcal, Bax 131S, f’UL« 

Cagb. 

DIME Brant* flidiplfl AmeFLC^'S 'pM-t 
hubby monthly. Collector- Di-nLcr-Tradcr 

MftBHl nt. Li Forte. Ind. 

5M bSFfeiUSNT Stamp 3 be with 
proUaJa, B. McKJhnief, Ehfc, MiCbtgli. 

FREE I Wratem Hemliiihejre paci m, 
Foal*gp 3c. Oftok BOB Welsh, Bay Crty. 

Michigan. 

KNOW Y-Cftir ftnoniv-! Kraft 

rnn:: h h I y . 95c j nar Alha.n>bra , CaJJI 

LADIES, Prve dlrterent Austrian stiirajM 
r.hiawlng MHHnart'a hats, anty 5c w: lLl Ip- 
prova ls. Luduc. SiiLut Fcterahnrg. Florida. 

REAL Value— Ten dUXtm't shutti Amw- 
Lcan 4a i tr 3 Chill blv piotorLals— BrltalEt 
aeorge Vf i/a, 5 and lo ^hlllinp Hfnt 

uckjji ccccipl ot 5ft Ccaila Wtlii approvals. 
Fill In U'l io Sal - :-. Bpx 11, Station O. Nev 
Vnrk 

FREE Ti tiriferent bc-kulllul toman 
CDcnmL'JiLcraUvu, ptctarlaLs with apprav^- 
uLs alzitUt seEidtELg 5C pustugu. MutuMaoli. 

5045-M Filth Avrnue, New York. 

SOUTH American — 105 different Jflr- 
wlth_apprqvala Pa vLq. S4tvrcr Lakf. Ip d 
' SMOKY Mountain iheet with ID beau- 
tiful comcnpniaralivra- Approvals Be, 
Btamp Simp, S 09 HoLLuiid Eldg., SL LuUn. 

Ma 

[•Oft MIXED U. S. puatw dura 41- DO. 
Ka y *, b^mcmanC., fl-pr l ngflfld. Miiks 

STAMP Swapiwrs LVilnwnhin. 4StI L^g- 

IniEaaa. NlW Turk. Srnd E.WO ittrnrs and 
yci.ir -brat LflO dupltcatra all dlfleren-t for 
egehange I u n bra l duplicate? of Vellow 
Swapper Ka dr , ah , rn One diene bring* 
Htunp Swapper* 1 guide. 

FREE Premium with' amirnvala. Yargo 
Btumns. 1423 Cl eveland. Raclitc. Wla. 

25 WORLD Fwradus nerhlci, IDt. 
flmt th y, Don Ifll, ML Fltajant-, U tah. 

IStti CENTURY, United Btatea com- 
mcTfmrallTra, Civil War rrvenura kia tL3#«- 
-■■hlpH Ihdudlnir. 4^ -lift slumps, plus 1942 
iLLuslmt^cj catalbgUii. Free ta U. B. 111- 
froval ayuLLc.il i Li. Metropolitan Siamt'^. 
1BB-F Broadway, New Y ork City. 

APPROVALS Containing 4ffll dlfl U. E3 
Hi Lc each, Paftrr, |li4-p McOcr, Kinsia 

City. MO. 
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POPULAR MECHANICS 



TRY Our Jumbo penny appmva! boots, 

O K. Slump*. CiMUralui, 111 

30 fttAPH, Quarter! rcfriencc, npprnraLs, 
prn-R-n. 1 1 J i . J 1 Flnrun-iis , 1 " B rrch-t valle, Q, 

TL B 45. W Presidential No. Hi (perf. 

J ml lull'd ■ Uk id npplacnnt.g. [ffr IT. ^ aj»- 
pruvuls. M. Haycock, til A, QLirii'EL FlUCt 1 . 

BlXKrtLvn. N. Y. f 

05 DIFFERENT Asiatic sUmpa iftv. 
Quality penny epurovalg included Kind* 
In-tf Si amp Co,. 60.1.1 No. Hitrdlnjf. CtiieuRci. 

IU_ 

SUPERB Appro vale, net pnee-3. Stamps 
i/3 to l/fl ealaJcgnc, P O. B-i'ak. ITpa 

Trcm-Dnt S| „ B qtstun., M n *JF. 

'caKKFlimi‘K s-tamps r.aUlng lias’W 
IV. 1 L 25c buys i-xucL tjicsainilins I *Lll bul!lr 
expert; j, Send jju money: your request 
Itlclkt. ItLUiii for fre-fr VKflSfciJ nation. GCOI tfii 
Wenti, Pfij it. r. San Marcos TexaF 
' -LD.nOfr VARIETIES Foreign approval^ 
lie up. Mm class Borvieu. honeEl prtcra, 
lair treatment, HeprcBcntatlve wlwtlen 
□n request. PXelgwin Stump Ouzuuuny, 
Vlnriunrt. N J. 

UNUSED Forui^O. n-ifls nl Ii-j r|f ; lIel prlCea. 

Oil approval flffalnti reference. fiu-iJ 

Rafcra, TtWMfawtuL Ohio 

OORONATIOffS. Trn daJTrrnal Be With 
jiJULDr oppa-yCiiJ,, Lange, Eu.bC Fl*ulOVFEl. 
MufiH. _ , 

LOWEST U mted State* alamn price*. 
IFTZC llillHtr#.tra cataJaam:. C^i-ci 5 L-l'ft. 

iJc^-wick . PcnuB. 

LO OK! ItiOft Different 'cmly SI. SO: 2M0. 
£4; uiioa, Si. Fred Onken, fi3U Tilth BL r 

BfMtiriL 

fl ALL DlJIc nnt Fiume 1c 1o approval 
applicants, wondrr Later Stamp Co.. 

Rnill-f* Nn J, R i ng-waa d, 1 11. 

WOHl.lT.4 fimallrst airiimtl— fllifflflnfl 
and irmjDEl^ muioisi, Jr rt stamp masa- 
Eltif. nb-.o TnAgrUftDr to study your stamps, 

With large col ICC Li<n>3 at Hampa, from 
k-una-cr cLiuOLri^:;. A burgojn. 5e Yk'Ltft. ap- 
provals. Capital SiarnjfcE. Dept. 2, Little 

Rout. Aftmntn*, 

* "TEN Crs?Y-Bhapcel niamp* 3c with op- 
prfrvJs. K .rmp|]i_ Bus L 3U- 1 , Bili tal C onn. 

FREE I Austria W-ir pet. Postage in. 
WtillanL' flHIrj Ar rlirt 1 Bflv CLly, Mic higan. 

FREE! Pony ExpretB iui i lacal&iil&i k 
Pot turn? 3c. Roberts. 404 Building. buy 
Cit^. Michi gan. 

FREE! Ltmrard la. Cayman la.. Till kn 
aud Cal coy plus- W dLifer^nt mint Oeo VI 
Cdron^tion poaILlt .sLaanpr-, Lu n pprovol 
iemru npi ;>L; ra nL. l ; Sh- Lid I hi; 3C puslu,gu. 
TallLatn Siam^o. SprinRUd^-jo. Maw. 

DEALERS— Wholesale list Fostase 3c, 
Frunk' a. il<IMI Clhn lijTPV H 1 U altimnn:, Md . 

UNi'L'Ni J AtM-beN sEjimpa pa approi'il, We 
olTrr IL ariett stock at ruASOPiPLe piiri ■. 
Over 150D varktLca an harua. I n-cEudl ti ir 
neareo IDth eeneury 1 &e-uc&, covomecuora- 
tJYCH. airmiiLSs. parrcL post, manure, td- 
CETaptix nnd CDiiledf rib Li* ■» . Wilts CrxLiL>. 
SkiucJi Mirt Btump Co., Bost 10. MJamL, FLa. 

HEW If til SArcadn pBckpt — Ovur IDO 
dtircnjni b-tumpu: include strange "mys- 
tery stamp" now prohibited in U'nstfrt 
S totes maiS; j^iLmps ym\'H trra-^urff (rum 
Ar-i rbnijjiri Ci'uiijJii, TratMcaticnkfila, etc. 
Compluu: jiac^ct sor only 5c to 4iPpro\"iit 
applicants-. CactiiH Jr. Approval:; . Bqi 

lETC-M, Tucann, Arifeona.. 

P-EtlTISli Ejiipim cullftiiaiLl Burma, 
Cyprus , O^alLor. Sarawak. Taj-manta’ also 
IKI Other fliiLisli nnlr lie wLlh p:rLaiinl and 
nucn:ntrnnratSVc flpprovalfl. Lypian, D5 

JfoiHhaii. Wew York City, 

L {i I' DIFFERENT BnUKh nilniii::. 
S'ljimp.^ Insin ihr four curnicra, of Uic wi:rld 
—Special ICn in upproval appll-cants. Of- 

flehLt Stump Co.. Fairlnwn. s ,t, 

” BM LSirLLI !5tatiJH~"tii“r 3 DcI 500 CT.S.A 
— almcilittdly usspjekt d 0111E unwonted. — Just 
b . h received irom church n|55|^|-.n Mhoy 
TA rieUc*, -r.i Ii.^Smiu cumm^mnru I iv^x r »::■ 
11 .: I:=. 1 1 mil ‘I'lLiLMiH 1 1 1 Ln S5 Oil dunnertiim- 
Uon! nice ouEy 10c to appioval appll- 
euntHl Money Iwiek II nol (Sell (Mi ted swan 
giamn Co . D^nt iMi K Dunkirh: K V. 

UMTFrs 51 Mrs. a'mi^valr, romnlrlr cfl-:- 
rcniRC, ii-nr qiiulily AILtitcLlVc prLr Sura- 
Inota Stamps Bax 436, Coconm Grave, 

Florid a. 

"" WEEKLY St imp mafnzHne. thirteen 
vceks, IDc. Stomp Journal. Kalamazoo. 

Ulvh. 

A HNAL jiargLiin. Sp^Lkally prujiarud 
Parker wniajjiLng I5U dinerum Jarctgn 
snd 0S dliftr-rr-ni U. S. stBmri^; fntJiLmr 
value alxj.iE $-5 00; pamphlet which Lu IL 
you "How to M*ke Vcut Stamp Cellec- 
bon Property' 1 pnet iBi-pr pniiimn IIbIj;. s- 11 
Jur unsy Sic vO;' I i ilLlI Qui'vn Clt V Siiiinp 
Co.. Room iii. 504 Hare Et. L CLnelnnatl. 
Ohio, 



WOW! IJD.C0 Worth, of lun lor only 
10c! HO Joielgn stamps, unsorted ar r d 
unpicked (mostly hit.^ ni papnrj Juat 
its reerjvfd from the clnireh and 

pi hc-F i-uurci’K. AEtIlb, .Si:- AhntJlea. Atli- 
L tilLlei . China, FlnlippihLa, Dutch Indies, 
lu.U ether eouniFi^ NTC ri'l^reiiAnted 1H“ 
rhnli-.c b Ek“W cnmmcninruLJvn. aimiiLilg, 
and Mumps calalugtikg kip lu 2bo qt more 
euolU The biggest pA-ckaj^e ol lun In 
htampdom— anfl you migln Imd unrafLlrlnff 
really VHiliLuhlc I PrJer -n-nly tDc Lu ueriUUB- 

appruval upaU-canti! Mnnev back ll ont 
delighted, 4n.rne°A(QWEi SLamp Cu. . Dipt. 
Nci. 22. Jamf.Un vFh , New Y Ui k. 

It 1 . Dll 4 CAT. PncDl tu j 1c! Two bLLILt 
U.S.A., cm 211c: "queer countriM" rmckeb 
IDJilkiLLtj, Masdiuna, etc. K hCiirnr art 
Rui&La. cat. 75c. Everyt h Ink for only one 
cent id approvaL oppl I ra nt.-i ■ Gnic-rlnn 
frlii mp- Comna-nj, *40 , Oi.t aS.1 Main?. 

WILL Rogers and U S. Hwi— PWPAitt* 
nho^idk "Old Gl-qry" Lu natnial colors, 
u::d N'LLaru-u.uii noirera; diamond and tri- 
aogte stamp, NDetii Mcngoha diamond 
l worLd'E iaiffestl, Fop c Plua "penrf" 
atamp, .'.Jnv,.-. calnny. nr- Far E:in i.rna 

rtlfpubUc, niHiliLhd. AntJjKKles. 
cauntiy, unlmals. airmails, rte,. nLL 6c 
with apppovnU. tlftmunt Slump C*., Drpl. 

fl. WmhLngLOO, D- O. 

f rAN AL in it" — r’a na mill Catml eom mcTa - 
orcUve and Ecuador with U s. Hfl-E in 
natural eolnrs. nisei -huLLfitfhf &Camp. 
Chinrj.1! ''m-dpMl." gLaikl dLiLinond. 
"Olirlit" iriapgle. "eaitliquaK^" airmail. 
MOEUmbl-nuc. Mariw.pei^ Ek-MuzI CDlony, 
Micjzipj, sUeiwir.^ giraffe , Rl-v :lL Alt Force 
pLlOL, rtc.— all ir bdih approval. Fotomac 
Stamp C o., D ep t. 1. Washington. D. ti. 

QIANl' PiLikrt" JSft all dLJTerent from 
An k-a. South America. South Sea Inlands, 
etc. Include 143^11^^^130 airmail, two 
scarce unuacd UnLud States ratal on 1 11? 
LNi v. triangle and animal sUmost many 
Dithers AI-d Includes line ezollrr Lien 25 
dirrercpt British ColonLes — Charkail. Ja- 
majcu Jrlinre etc. and ItnLtcd States fl 
and 45 hlirh valiLrfl. Total i-fLluldn price 
pier 4i .iip 1 Every thlna for onlv 5c to n-p- 
Utd'i ill unullruiiLs! Mv^tlr Si a nip Coid- 
niinv. Di-nartmept SD-A. Camden. Hew 
YOffc. 

SEND PosLa^q for I™? United Btat** 
nricc 1 i.f-t . Stanley Gibbons. 3S-r Fark 
ROW NuW Tnrk 

CANADA JOU DjQere’n.t 25c uppro?uts 
all voun tries, LlsU. Vjetoj-la Stump Co.. 
I.Hiiichm 4 Canada. 

PENNY ABprnVala., that sulUfy, Nell 
Orpnbi'TEr, H03I 5411-F. PluLdulphiu. 
Feiiruu. 



COINS, TOKENS^ CERBEHCY 



COMMEMORATIVE 4^a. BaughL-.^old; 
Piieelist frer, Taivp Johnson, Ea. Haldun, 

.\!;.||U- 

HIGHEST Cush pilcea pild lor indiBui 
cents, Lmc-uln cents, <?ld rare coins. Know 
lOLIl values. It pays. S-Ti rt I Or fpr I PIS 
eatnlDrae oi prLces paid for all U. a. cams, 
American Rutc Ccju Cd . Dup-t. 3, Trana-. 

pprlBllpn Bldg., ChlcBF U, 

■HI DlFFERENi' indiai'i cents 43,5fl. cal- 
ulDgUe Ireu WiL L3in. H rc-ii it'ft uy . Nuw 

YUJk City. 

INDIAN Ilrud prcLLij With list- I Or. 

CharL-rp Banker. Bithna. Kanset. 

OLD Money wanted. Will day £100 on 
tpr ]H:i| dimr. K. mint. i^P NO fai li«L3 Lib- 
ertv head nLckul met h.ifEulDi. Tine orenLl- 
tiovs no Id for nil rare polns Send 4e for 
luiire lu::: fuldiT. MU', iilllhi ieidlIi Droflt 
Ip vtru. Nurnksmatlc Co . S3 odL 20. Fait 

Wnrtli Texan. _ 

SWEDISH Copperplate eelna, arfiitttt 
eurlonjLy kiiuwn, flr:.i muitriJ J ti 2-1 . tweti L 1 

laigvr BCYcnleen cciits. both nuarlei. 
Hobby Club. 3 If Minnie 'S'rmplr, Mlnoc- 

BpolLs. ML nn. 

HlGH^Bl prices fral-d for all rnrr rnlns 
Thus Lra Led biiyniK J i:> L- Ilk. ClmlcT 

BrOPka, 1 10ft G urii'-r. Austin Tesaa 
ELEVEN DlfTerenl raliu 25e. DddLlkon, 

Pax 4i. Pverlajael , Bt- Louis.. Me 

OLD Money wanted. Big uFeialu-mA 
Paul. CatalojiLD Ibo, Allan AptwSS, £l- 

doUn, Mjwfurl. 

COIN Caxd CPlIrctflr's irar Drlre LI it li 
rri'f 1 . Write Runiimn's. U2G Mum, Kansas 

C]iLy, Muj^nurl 

COMM HATEjl-C A't‘1 YE S 1 j'S . Calttnibla. 

Lincoln. Siane-MeuntalTi Ltmii-btnmJ 
■Clerrland: 4i.i:a uaeh [.arte IILustrated 
cjUalogue 25c. Norman SliuSti. Balt Lake. 
IT til h 

I MAY Have hut the scarce U 5. coins 
vail want Henri ,mr Lh! ".Mrpt me bV 
jiiuLI." Y, jlliii 1 :L II. KeniForlhy. Water vi Hr. 
Maine, 



G>' [‘ Profit and a I inarm re in cuLLcctl ng aid 
frills, Ei'jid L0C fur bB-p^ijc jIIu.-. I ruti'd 
ccljj catiLlok. You'Ll be del nth ted wliti Lc. 
ScniS tor ;i now. U. Mas Mehl. HTO MehE 
BmldniK. Fnrl Wprlh. Texna, Luraest rare 
tain HH ighilthm ^nt. LLL U. 3. EfLtabLUhud 

^yeaFj^ _ _ 

FREE! Forelan cold. Daiikuute aaid largo 
£0 piigr illustrated coin »taliwue to ap- 
piuval aeivicu uppLIcaul?. Hep.(l 3c ppJ.t- 
akii. T'aUnam Coinca, SprinirfLvld-3^. 

&LIU. 

PRICE List of V r K. ruins . bilk and Pd- 
Icct-aTS-' accessaries Hie, 15 mu^truicuns. 
2Loii quotations. James HandaLL. 541 Boitih 
DelirtjHurj]. Chi-cugg, 



II Dll ll IRS AN II COLLECTIONS 



P t:R BL EJi- tTom Pacific Ocean beach 
cli nui.s. cLuturut jmsI |s hed . varicolored 
flpeeiinqiid. 25 e__ R oyeu^ Muoa _B r a ch , Qnli L 
NEW — 15 Inffe-rmi. mBip'h covcia 10c. 

HO X 21M, Rpdacs t gr, H Y 

TWENTY Cactus planta postpaid 
Art Gjuvi . 1 r . San Dnruis, CulaJ. 

WANTED Qld elamruClE- cards. WrUii 

Bruy, 1127 Jacltflc -n. Emta n, rena a. 

ART Pretty tfUrl pLclurea. HLfty ucW 
sirrjw. COmul^te Bet 15 plctiir^s 43,00, 
Bainptr purku^T 1 25r Each picture full 
IHbLCurd .iLKt- 5i.ikaa.Sj, llurlrm BP £ 10, 
SLanoii J. Ni-w Ymk. DirpL A-2I-H. 

20 DIFFERENT QKlLis fiUaute IIDftpaid 
41; miked seed. 35c. LLda Delap, A^usa, 

CiUf. 

BEAUTIFUL Jewelry Btoaes removed 
from rhLgs. etc, ?iki assorted SL<kL 

Lmcr's, Bax 3S l, flt I^r-n Is. Ml s smart . 

L-NCHANGE Year duplicate stamps. 
liLutclk covers, etc. With cuhccUtfi ifiTJ- 
wrierc. Llat. iwatrocis. dJmu. (Mentlcn 
hubby ) JJrnTTtar.v. lii:s 3JDll. J3en ver, CpIOl 

GAME II AS AND PHOTO SITFLIE3 



CASH ! Spot fASlk IDF Ciliu'fui, 1 l-H34jH, 
blnocularB. movte or j.|| tt. Bound ptvJfo- 
Lors, far nd full drscripLaun by iririLl, ur 

ware for prompt cash atTer. Over SO years 

oC depend* bl llty Insures honorable deoL 

SUKS Hass C'rimH'ra Company. ItU 
MjLdisun Street, ClisCa jiU, IIJ jnQi n. ___ 
35MM. ii-ulx. him. EuMmuia Plus X L 
DutMUil Superior No. 1 and No. 3; Int raxed 
— 21--^ k-G 41 35: , r .n feet 42 ?b: 104 trr.i 
4:1 ftfl Hrluud rurtr:dgr:i tven fur floe, 
1 ui i j f« 1 1. 15. Nitron LubOratOfleJS, ID I i 

Marq uette, Muiiieapolu. 

CAMERAS And ^upplsea. Fhb tllu-Lt rat- 
ed catalog ll^-tlnii evrmhlTiff cuiotoRiiinhLE 

— still and muvlr ramrarn.^, Ulriu, lektsea, 
r LilarifiTs. meicra, htiiipllis — at- tremcn- 
dtiUB havnikfa. Hundreds of bargains. All 
pitarantecd. We take your old camera W 
equipment Ln trede. Wrlle now fox vuur 
lice copy of nur newest mcney^ savin* hur- 
paln boDk >ust Dial: LkmiL>"d edit Lott. 

Ilurrs ! CentxjU Cntneta €0 . iriiDtoeranh- 
ic HendquartcrB since 1S39J. 235 S. Wa- 
K i ll A v ■ ])■ |i: K-l OK ChlriLqa LII::ili:. 

T:’n.,VL(i::ii 4= if tinlurcM eL K hi tLmrt 
v|ir K-f smu]l m-Rutives Fully R.iiLrant^id. 
PuralnDuiLC SuIl-^ CoaP.paiiy r 55 Dudle/ 

L:i, r ,i h.;isio:i. MASS 

MACIC Fluid tetiii It cloth, s>apeF t 
etc . lOT printing phutus Easy t HI use. 
Ni> d.i rkrr-:i-an . Many n.uvel lisks. Lil.'v i:iI 
sutritde 25t. MugLC Picture CD., BOk 

H5 1 -D. Ropy v,ww \ . CallT 

SPEED-O-CQFV GxoundKJlIsa fncusiakK 
attachment for LeLra, Don tax, Argjx C-3 
iLCLil C-.3 Send lor literal urc 1 D, Paul 
Shull. Dept. FM-S. 5^5 ,&D. Union Ave., 
Lra Angr-lrn, C7u3tfnrnta __ 

SAVE Monty on hlmA, mils, packs. etCL 
Lu jad jslucl, 724 - 4Bth Struct, Brooklyn. 
N. Y. 

TRIPODS With f-ILt pun Lends. For 
A- 111, si ill romurux. Unhrurd Of value. 
Wralr- 11745 HortuilB? St , No. HolLj-ftrpqd, 

Cilll. . 

3-541 M Plimf 25 ft. Eastman Plus X 
XL lid! ReEuaded carliltlgfra— 3 lor 41.110 
pcfttpaid. Order now pBeiflc Cnust Film 
Gn . l6dS N. HI cram BoruLo, Holly wood* 

Cb-HL 

Ol L Coloring photofrapha a foscsnatlng 
hobby of prop table Busin ns? l-eriT-n at 

home Hus? si mpla fil'd mnlhnd PruVlDUB 
experience Liiiaiaceaiary, Sent! for Uee kn- 
fomiallon and requiii pnmts HatJanal atL 
School, 1314 MlcnlffiLn. Dl-pL. 3:«£4 1 , ChL- 

emo, 

HAVE You a camera? Hrncl t-rit cmti 
for recent xunxibrr nf '.11 1 r bis rr, nr fl 'It'll-. 
.-.hOirLELc: IidW to SMflki? bdlcr pietiiTfu; aaad 
rnrn mr n^y Amrrlcon P hutuRTOptLV. 135 
t.'juaauru H-btOse-, UiaatOli. 
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BASS Bays; AiUnindins bur. nek nJw 
hen?, lat*^ Aran* C5 with EuuphHti lauii'i 
Hn^iiT, a v nr I 1 ru Mu.ih, 54 jliI:l. F.3 ;■ kliE. 
uImj 35 Dun. Eaunoti £ Lomb tclcnhoto 
F.5.D Alto COUP led tD FRn«e J-md-nr iHJ.&il 
tnHir; pti-ti' 500 5 U. iL'^L''.n jd I L s ■: i □ j i l ] ] V guar- 
anLipi^. Cowhide Emady case. S4 ~5. 
V F. Ihagee Deluxe. F 4 3 IcTW:. Prwfltdr 
shutter, big vs Luc- at JE8 75 fut 

f ciura q U-Lrk; while chny are available. WrLto 
Dr quo tot to hi and udvlid wlmi you have 
Id trade. Wp pay ttuih [Of pwd cumera-f. 
IftiiEi. binoculars-. Don't trade un.ul you 
write BELrtA Canirra Company, Dent. AO, 
lls W Madlipp fit . Chicago. 

MAKE Mon I'?.- in lahnUml-upliy. Learn 
quisle L;i ilI hnmp. A-jujsy plan Previous tX- 
pr i j I'liue unuecvisu ry. Common. schaciE rt- 
uuaumi hUiDcLc-nt. HoaXleL and, 
inont* free. American School at Photon- 
rapfty. \2\b Michigan, Deni. 3132, ChkWi fP- 
CAMERA HcnaLfiTia I l-Diwa- made- La 
□idLi'T EhuttfRi rrpBurifd. EellOWS Blade to 
SL ALL s la A OP I’d CamOTHl L‘n|tcd t'amnra 
CO :n<!,. A - L 5 1 5 Dt'tolUZVE., CfcOriLgO- 

PI1QTO FIN’lSlUNfi 

36MM Anris. Lclra. etc,, i rrerpt "Mer* 
flLLT>"i 36 t'XiMjfllirr nilln, f;nr grain lIfyi'L 
tipi'U ^ Eastman DK-201 Add beautifully 
rntarsed to 3" x4 ,H gLoasr prints. DOe, 
cartridge rr loaded with Batman PIiib X, 
'15l 1 h i'xi>i^. NT’!' rr-lla, 55r, rrload 2lic 

FL[DU PL-miflflenLly protected by rin'uLU- 
tionarv Cryolite process. 21- Hour service. 
y*t3af*ctLon fuaraaTeed- Ftre mnLUng 
hag.i sample print Photo rcisitmL 1 VuLij- 
»bLe prlEifa. fl-riguiirtL i-rtlrV Li J ;l ink . Wille 
Tecitnlfinbih Lii.Ihirato.fy, flOfl Brown SL P 

ftacJiggcer. W. If, 

4*6 tn rtiitirs and Him 
deVu!u[H?d i YeJok deckled -rdgt 1 prints-, 25c, 
Free JUrn mailers L-day Service. Mali fllffli 
to Joy-Photos. OFO Box 6W. New Yoric. 
M Y. 

FREE OeuLiLilut album, with r-rlluEihane 
envelopes . p ] : L r l nbU deVeLopEd, two- HCtS 
print*. 30c. Saute -(Jay dervie'e. Ftio-T- 
Pttp, to aiPl. Hithl and Farit. Mich. 

CUSTOM FJ lUShJ nfl — 3 S j3rf Lj FdJuTpf* 
mEpln [rum frpra;[|r^ rcill |1 DU IJU ci- 
pcB-uie nil] T5c, DoubJic mtie ptinEa — S CX- 
LiOi-ure ro]l 2bt. 16 exposure roU :15c 
wrtie rtu- complete prate list ViLtaar 
Film Lqbaralnri-c^, D^pt M. &aa 4446, 
Vjl]-iJn; SLiiUvii. Lao- AjikeI-i's CulJl 
SPECIAL Lain! K-d often It you rndnse 
thlF rtdvrrlEKfmfnt. I p-nlar?rmrnt^ f™m 
t rii-c^i J vrz EUc caLn. IldIdtr-p PhaLo, BdX 
7&] D. BPStOEI. Marts 

AJJAZINQLV BeauLLIuf hand colored 
prints 5-5 exponurr roll developed, printed 
3&c trial. HrprinU c*rh, pfnnarvj.l 
PhuLa A rL. DS lil, Jiiiii'svJ] In: WLsCOnDiii. _ 
UifiGE^T SI iib Value m 3-5 ttun. 

ItLk' Lad j y . 34 cXsfOS Or? FlUe- vCmiti It 1 .+M-I a 

enUr^erueEits: drchk-d. rmb^sccL margin 

and datr E-:i KtL J .i*c:L r-x.pafiuri'Ti lie; alxEren 
expuautr .tpLlDi 55c. Frrr maJlcrti ll rXpfr- 
iure rolls in Ikautirul. d>-i;kl"ij eoiiLuet 
Finish wiEh iit* hanfly nlbiiai HrEI- 

bu tf Filin ae'rvECc, H ot _5+L0-A Chlrj ipt 

EJc'JlIT EjipaaUrE- rolb drYpiai^'d pt I ril- 
ed 35o. Eli 1 prints 3c. Sldipeon's BEUdlo, 

Wlnat fln-Sntrm . N C 

ttOl.L D^ircSowd, two prints each good 
liBgaih-E-, 25c. iLlnn J . J6 prink i Farliand 
Filns Co . Bax F-4213. Portland. Oregon 
SIXTEEN Bean tidal Holly -COnr prlnhi 
with Plgdt i-x pewsurp rnL| dcvelnpefl— Mf 
HnUrtJDtrt, P-1360. HaUlnroaJ. CaUtomiA- 

QUALITY - Developing — Frocrtp-t servlet. 
fl-H espofitirc tqIIb. two cneh. 2ic. Free 
chlaiKf'mtnE rnupan. Pjk hr nrd briniT- 
mailer. FtiyL Studlea. 331* W. USth 
Btreet, Chl eat o, 

hOLlJiJ prYrSnp^ twn «tfl prints 23c. 
Rc]PtEiKk 24c dOseii. 35miri, r-nlargnd T5c. 
12Q-0SD Ljlwfly. RJetiEiionU Hilt N. Y. 



YGUfi EdJtials free on 100 photo alanapa, 
il. Victory Serving Emma js ,_F^nna. 

DELUXE, Double weight VelOtir nr 
flossy prints with 6 expo^urr' roll 35c. 
Hupt^rh niERlityr Fre? aatimle; mriLEtng 
hug Hatlansl PtinEiiii, 543 Fifth Ayciiuc^ 
STew Y or fc 

^ T ak3.[-hhI:d i m l * knli developed, i 
frlulJi 5x7 I'nlarpiumuit 2£c. Datther Fhn- 
tiM- Bionllon, Iowa , 

SZOliL Di'vr-Lnped and printed 10c with 
36i’ mliiLhium nrdrr Many .?p< i r:al.: Fr^C - 

Filan-Foto, Box 351, 



tnuJk'Ya 

N J. 



PliijJc, 



E%"ETtY Picture an enlargement^ $ 
njuirkllng drefele-c-dHe enlaxai-mrntA and 
rail devtdnp-rd pain; I Lfi Mir as - nina.LL- 
ei; enlarge ruyr:nn. 3c. EnJjrgi.- Photo. 
Box 741D. Boston. Mass. 



IMMEDIATE Bervteo — FJelUMi rctuftird 
lame day order ta received. I FroEeshJonal 
reads' -to-Jramf enlargementa. 5c: hand 

cold red , uw\ly 2Ur Kadjfc roU dcvclnpt-d 
With 16 |{ m ; l r Lk ii 1 1 1 ■ - l I dpctled-EdRE VukiX. 
priaits. 25c. 16 tupniits fluid your nuga- 

tive^. SSc, 34 -exposure J&mm, roll drv*t- 
wprd, vapnratPd. rnlargi'd to 3x4. JJ.fHt 
2x4 rBUiinls, 3d -illL WpILb for lire 
mailers, free uieLinuin afters, etc. Atuer- 
Icnn StudiDS. ^34. L* Croase . Wla. 

ENLARGEMENTS OtLly."' 3x1,67 25c7 
Kingsley Fhclo, 15 Day BE reel, Somervllk, 

1943 :\hmt m\ » exp. rolli s rtne 

gram, deVBluprd, t-ularKBd. plcbisy 

fexenrt DujVcX 1 , 65c: 16 cXp. 55r Include 
postage with lemll lance. "BiudLo 5 5." r 
Box (77 Grand UentrwJ FQ. Now Vorfe 

qtr. 

35MM. Hoik hno gram developed 36 htg 
3 ';kS cnkaTKfin^nLi, giiarnnii-i'd brttCF. 
(1.35. Reload 35c. Nallnnwldp Fitt|*hen. 

MMB fc Infl. 

EIGHT Di-aiitLfU] i-'nldrg-ud prink (ne*r- 
ly pcetcard n|*r) or 16 rcflulBi prLnls 25c. 
65ou.li. rolls t-iilaigcd. a 3 , 4 as;-* ^ - | i HJd, Bur- 
ton atudsos. 44 3M Etflam, M V. 

BETA-WOE11L Ftrr only 25c Incur: fxlrq 
quality, njrtrw cure — rtnust dpYclPadng, 
lyuLsUndifig r’nUt-Remunts 
35bi5n. 36 rlpninjc^ ILar. — 16 espmUTCg 

£ 1.06 — 13 and 36 cXpDAurc .vpht? l5r — 
anUETU Stic — Folder Irn. Bela Phato 
|.nbcr«Lorle.R. Hmsc (BI745. Graihd Central 
Anne*. SW Vort N V 

two Hwmtiftil piini-fi iroen each plciart 
□n rulfc 25c. Twenty- two ytArx of satjaHed 
custom-era-. -Quick. Brevier. Lon.r Fhnlw 

Do Pt 3-1. Janeavl lle. Win. 

THREE FrJnU net) good flocUlvi, 6 Id 
6 i-xpcniirr rglb, 20r i3. 1R. Lf axpnmre 

enlLi 50c. Reprints 3c, Fred D. 1-aPl- 

man. Bode. Iowa 

BEAUTIFUL EnlahgfuPcnt frntn each 
plcUirr on roll 35^ Cut Rate FhoEca, 
E frpt. B4, Janes ville, W ip 

ROLE, prvrloprd. phofo alhimi 2 en- 
largi'n it'Li I' m, 6 print:! 15c. Wards Btudl-n, 

3B6, Defl Moines. Iqw\l 

DOUBLESIZE Fridta. Ycur rnll de^l- 
opifd and ® doubl«LEe prints 25e; Iraki 116 
ne Hu sjzp henu™ you receive 4*6 inch 
[it I n La. At! nth-ei alze nrlnt^d 

In proportion 16 extHtauee rnlLa 50c: 3 2 
exposure rolln 55c. Repflnth 3c each. 

"OUT guargntvi* ‘ E'.^iLastlnR hi Blasn 

fin Uh Ovcmsghi service. FacLJlc Photo 

Slt\ Icp Bps HiTr. Hap J^nt-nctsoo. CflllE 
Eldin' Pirn’s. Ewe rrAarseen^nt#: 3^C. 
QUblLty Flclore CP.. Bax F. JSTJ, Fnrtland, 
Oreg on. 

ROLL Dweloi'i-iJ 6 !.■-, .Ili.uii FjihuruuC 

Vrio* FtlsLU JLCid |wn PToJ^IOnfll CUlPI gY- 

men ta 35c. OvcmlghE rci-vLcp. Y-iiuur 
F hain Scrytcf. 4P5-C. Albany N Y 

YOU El Cl'iOiC'u 6 enlaegfil urL-LLi- inear- 

ly pnaL cprd Hj^-el or 15 regular alEr uelnta 
IrOEII 3 exposure- rail nr nrvgatlrrrt ±5p, 
Willard Studios. ISua 3536 Ll. Clerrland. 
Ohio 

THE Photo MLI3. Immediate service | 
Sn d-JayP Elghl aipwurt l-u-IJ dwi'ltrpi'd 
prihEcd and caiipcm fnr your choice Of IWQ 
□canlLfUi 5X7 pinfesslansl -cnlargrineEhts, 
ncLL- limed epIargemeiiL. -eight rcnrlnts or 
other pr-L'snliimB, fne mir. Develop- 
ing and eight Jumbu [itkLts 25e cnLn, 
Thfl Photo Ml U. Bos 625-12. MlikfkiliUlls, 
Minne sota. 

ROLL Developed And 16 prtlnU. oe 9 
prints and 3 enlnrgcivie3its. 25c. Candid 
35inj]i. Jllm drvf|npc-r| and 36—3x4 DrlntS„ 
SI 00 13 eXptiE>UTC rail 6Hr afcepuiv 6|q- 

dl«. DepL 21. 106 N. Dearborn, Chicago, 

Hi. 

RQLLB PeVEloped twa print* mch and 
two free vnlargeloeliE COM pen. 1 - 25r: re- 
pflht* 3c pgeb: LflO or mere I'ic Sura-* 
Pfleri F Sll idia tJrilonvlMci Mb. 

ROLL DeveEoppd and 4s!6 ovetlito glDsvy 
Vrl4K prLlLLn-. A exposure 34c; 12 -rxiMhiuie 
*5e: 16 rifpwure 64c. Overnight servlcfl. 
CLionrt PhnEu krrvife I -:LH W Columbia 
A>' i- . Fti Liikd n1~il i i a. F ed. ha. 

ifi BEAUTIFUL Overall eteefcSMEged 

L^rlnhs uud tw-n I'nlnegiMm-pli; with Fir^t 
0! U-r? 15C. O wIptioCa 511, Weathi'rlaTc!, 

CftlihoHii 

PIIOTDORAFflY For plfocnrc and prof* 
it Prepare ut iLoene CumniorL ncliwa] nd- 
Mention suftleient. Write tor information 
nod epqiprf iqtn ts. AmwLcan Behaol of 
Fheiogropliy, 1335 ?.] I i:hl huts. Dept 3451. 
ChLcigo. 

IDEAL Photos bi-aUtLEllllV ftntshrd wide 
Wrder deckle edge. 25r roll oE 6 end free 
rELtiLJsp'cnr-n t Idr^L Phutoo. Bos 225S. Pat- 
enon. N J. 



OIL Coloring ph otpEraplui P (hcLlHttu 
hobby or pia-hlabLe buaLncOH. Learn a| 
home. Easy Himpllfled meih-od. Frevioua 
cx^nente unncoi-*^arr, Send lor free Rh 
forznaMon and reqULrementa. Nallon-al 
ArL Sclloot, 1315 Michigan Dept. 3*2 l K 
Chleayg. 

FOR The EUscriuunathng amateur— S 
nn:-urc rolls. 3 nrlnts ooctL 35e. Mltilaluiv 
rollrt Enlarged 3 f* 6 tinim. 4 eHMSSUTta 
25c. 16 txoDaures 50e 65mm. 36 ciEKuiiTca. 

:-ix4 rnkraementa il.HJ. UnexcelJed oual- 
SW. hh&mpt sEreiqe, Fammauiit Pboto. 

lilO l-STr-l Av-e Ni-iV TutX. 

ROLL DoVelOUcd ancj a lustroui dktlnct 
riqjih pcrmnnsut VeLox glusiy prLnE* 35c — 
nmrlhts 5c each. FoLcnrim Service. Box L 

Rrfwnofce- VlraJnJa. 

J8 SPARKLING Llfetone printu. 2 bnu- 
tifuL lIoltywnMl rnlargeTnenla. UNee Leath- 
ertone frame and phou> wallet ontv 35c. 
Frrr photo Album with ftrit oeder, Lllfl- 
Uine Btiidioffl, Dept. A-3^S, Dm MolPca, 

Iflwa 

Hxio SILK F leu oh naLargemeht— 25c. 
Send negative. Irvtnt StudLo. IHOflA Ir- 
yEiu Park. CnlcaffOL 

MOTION nCTLREB AND SOUND 

EqbimxNT 

BULK Movie flltis — S-iUnLm Rif R-av- 
Ihga. Pine gTSln. non-lmlnLUin Flans foe 
buiidliLg movie prOMMlClg OUtlH W31EL all 
EormulAc. 750. Aina bargaimi In 4 CCf$- 
wri». 'WrkiE for free dtcatain acid iLlen 
lampte finpeefcor Dept. D-S, 1M W. Raii- 

dotp ji. Cti. tcj.ga, 

BARGAINS New-i^Kl movie eatucrasT 

E ilOJeCCOirf. acCes.iorie-j.. Large film re ■ Hill 
ibTirv. Send 16a for eatalogucs Hon 
Elder* k, M-Tsu Royiston SEreet, Boston. 

M-Bj-^lC hUAelij. _ 

DEVELOP YqpT pwtl mPTlW. SJLTI? 

Bulk Clllos — Prepared de^’H'liari^es Wxltb 

Genrrii tlam-pi! El y . DaveELliOa 1 !, Iowa, 

PRACTICAL Police JSu-JlLiU— ISttiM. I 
reel an sound dun and tnlte tricks an d 
WEiponliHirt deCenne*— For p*I* lease ea- 
cept to U-UTal Ikbraecea, L J iTanti-L. 
P_a Box 1E V&, Charmton, W Ya, 

■109- OldtHne aSapeUtk Coniediia 2c pee 
foot, new. dirrcst from 35nmi. Cope, 3724 
Bauth Furoerna. l^qg Angele * . _ 

ifiMV Sound aubjectfi exchanged 5dcC 
rtdleht 25r Alan boy. *e|E. Erafte. ApL 

H-4J. 330H Ma ll! flu-ii." _Bi1dge| ,, ort. ConcL i 
FILM. 1 ? Eirbansed Stilt: barjaln hlsts 3c,' 
HofTiciJiri C’i RaLe Fllmv. jf Brood. Al- 

- 1 ■ : I , N V _ _ 

U-JEUs Llbtaey sUbJcets. E-l'-oaonable. 
PJLcr« Sxrhaiifed. large LLst. Gary, 367 LL 
55. BhsefcDnrN. Y. 

EBp«lJ flimm. Mvvlr hlmit I ml 

Spooled ready for kit: bulk.. Artk tor Ll 2 
ratal ojpje. Eto-3, 3645 Central, Kaiuas- 

f! " . MI -'nun 

two SSmmI Royal Zenith sound nrfr- 
leetars wiEh arc lamp Jttfk] 1X1 Waihmg- 

tOEL J r . Htn h BchnoE , Dulolli Mlcm. 

I6MM. Exehanfles tradr-iiin. SLIent 
fllnu. (1.45 reel, sontnd. (7.60. Boiaftht 
SoLd CMtlr. aiUclal. latent rcR-WH* in 
OtuehL Belter FLIhu. 742 Newtoto Arenbie. 

Brooklyn. H._Y. ^ _ 

Fi Mils Bought KOld. CT- 
rhn ti ged Compl^to nbjrtlf 52 up Uaia- 
lflUUe. saoLplR film IOC. leitomaliOlLal. 
2120 Strauss. Brooklyn. New York. 

S-MM - L G MM BLIent- soillld.: ■ LL iaterTi 
su-bJevts. Films rented evGrrwtKie, Free 
raatl ugite rHampli" film IShJl. Qqtrdnx 
Fil m JH 3 WmI SllEh New Yo rk. 

CMM-16MM Films Fri'e catalogue 
f**mpl« film Idri P4rkwnv Fxchnngr. 
&fli Eosirm Parkway. Brnaklyn. New 
Yorfc 

DEFRNB1 1'llTii*; Iflmm. sou net: t5 tor 

Spaei glrd Ba.nn.nr |4.^5 E lltLer Does 1 ..j in - 
belli Walk id. 64. Others. Horne talkie 
projectors' 1/3 down ■ (55 down; (5b on 
eti'llveryl balance S3. M weekly. Largest- 
Aim library. M<muLi':;. fi4 wpit sflin. New 
York. 

Moneymaker 1 'The world's oreni- 
pnE PiLiiiUEL Play- 11 111 mm and 55mm. 

Specify sound at Hllenf. Ruitt or pu.rehaie_ 
Super Jot ihim Oh^Tiiimm^rKau pi fit STem- 
rnwa/ Film Co.. 55- F Mel™* Str^cl. Bh^ 

Ion, lltB. 

WANTED Used 4qulpaDBit for eaah. 
FiJ-ms, ejimmu. ijrnjvvtor^-, rtc PpEera, 
il-C South Fwilrlh. AElehtowa. PHBJttlL 

35 MM Odd rwlfl 7^C. FraSr^trirn T*'\S- 
turr's iifli-grr*?. WoidrllfE Lake N J 



SEND Slatnp fUC lAhitti.. Iluiru. cata- 
logue. Hterllrg'i. 574 Norltianipton, 
Ensiun. Fehii5yKvaDiB. 
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POPULAR MECHANICS 



USED 1EMM. huUhil him— IQO fur.L, 5-1 Dll 
IpQsl l'^l) id lMaekiLawit Film, Dil i UJ3EJ4JX L . 

jag a. r ^___ 

BASS Bars: Slj i *r 'JL U buyer* stcui Ecu 1 hi r 
new Bass- Cine Barnaanurajii No 24£>. ao 
W-pngC rjiLpJgg excLu=Jvi:Jy -CLfir Th*- laew 
Revere Double fl with Fi3,S lana uL s;in fin. 
Id- the biLT. The- RCA IB lain. SGF 
reeL camera at JSfU.W. Write Cine Head- 
quarters tQT jour ■eppv of (hlS m flt true 
tMttk. Wc pay Cash Eflr goad U^rd rnOTlb 
I'qLimirip-ni Ba« Camera Company. DcpL 
A. 17'd W . Madl SQfl BL., C hJcagu, lia. 

LEAE'tN Muvk projection, SBiiLcvpjfcmilimlv 
Frut! CalalCii.. □Lvu iLtfe. TliiuLTr- Insti- 
tute. ZJJMIPU, H. Y. 



MLSIC AND MUSICAL INSTRUMENTS 



WANTED— Piano accordions^ t20 bajLs, 
Bi^l prpers, i^-rnd compel* KirsierLpLiaii. 
Ciia lcji i tiU ll Blui- I sland. ^.7h | r^jjq 

HAWAIIAN Cuimr plfl-yria scud dime 
for fc*ay n-tuippy diagram .long. JVrcLlouai 
Gullur Club. Cftnmserda] Block, iscnlciii 
Sjurhnr. Michiga n, 

IjIthAKN Popular piano! Write i-lngLc 
K i-y, ] U-A Broad way. QlendlLl*. Cahf. 

HONO Pw™ wanted lor miialenE ui- 
UtLtf. Ftcl- booklet iraplains i-vrrytTlIni 
Write today. BOhg Service, 321-0 Wcsrt 

4$Lh. N»' York. 

MKi.ynv Writers-; Fine piano artatufe- 
Bu:jai $5 .uu, Lou Hcaly. Colorado Springs, 

Colo. 

SONGWRITERS r Amaz-mg. eonvanelns 
Qttvt. JHbbrleC. C-5 t 315“ No. AVCFE. Chl- 
CAtfO. 

SONGWRITERS— WrJl« lor free book, 
St-tLd. SHx'tlaa. YOrluLV, Dept. 3 Samapt*, 

Fla. 

LONG WRITERS: Write for frr* in- 

structive Twottet concerning au-Litf pot-JEi*, 

tinned Mu-tlc. Pep t. H. S ata n, im_ 
WANTED: Original ^onj; poems. Fwt 
EEur Musuc M*»ters. ilHO Beacon Building. 

Bala ti . 

LYRICS Wanted, .iaik|£.i crjrppcced, Xrre 
Otter Be* 1 1 Alt. Otto VI]]*. Ohio. 

pu ON DORA PR Rveojds HJt. Flll- ll-t. 
Tie-cord In if blanks Lip up, HocjrKlri COIP- 

batjj ,' \ 1 !> IjV-L-aii t A‘LLV n Ch lCLLKU. 

KONGS -GongpoeEiu wanted. No charge 
for ull-Il'Ili. -. Freu rxLiinJnni mn Holly- 
wood Rn.OTd.ltlB, StUilltra, 6 jG 17 PrelLU 
flu.. La Ange le s. 

SO NOB: Composed, Bri n ■ ■:! Ccan- 

1>I .' I o ftn-rvi-nn. B qx 113. KlUlCl-a, QhLO. 

BONO Hits 1 Send poems far fr« huh- 
Ination. write for free d a luxe rhvnu. r. 
De-Luxi- .Music firrvice, Box H]li'J-B L 
Bridg eport , Conn. 

BONO WRITERS — S*nd poem for Imme- 
dl4ite egrJ.id^^UdP und tn , T i rh^numt dsr- 
ElDrur:-. Rlctiurd B-rptJiers. -4 Wodd? 
Euildm if Cti lci3|fP. 

GOOD MiwLc oomnemed to good wurda, 
prRLnnld BeirJirr, enn-thom. Nnv Jerse?. 

Esta blljslLi Hl lbiH'l. 

NEW And uned sccerdlon^ und wrind I n - 
Stru mepl. 1 ; bai i if ML apd said tTomplele 
fnctory repaint an nil SiLslrturien Ls Ace 
Music CP., 1D7 Sd. WLLiM^-ll Ave. , CniiCkgO. 

Ill 

S-lONL.'iH. Pru'jn:- WnzLted NeWPrL Soahg 
Fubllcatlom, 13D7 Ca rbon. Evriioub^. N. Y. 

BONO WRITERS. Wrn- Tor irr-f Ijcd-CIM 
Front- E-tnirlng nlrtn. AlUrd Mlwjc. ldiKS 
Rfadlp^ CLnrappnia Oh ur 

MUSIC Composed to words. RhvmLna 
pamptiiet cn rrquK? L. FhonoR-raph record - 
L::|£ of ePMibl*ted EOILft^f. Betid UOetd EOT 
i.‘on&ldf ration. Kecnnin'a Studios. Dcct, 
I’M Liox 2nd JlTLdETna-rt. Coon. 

WANTED! Lvrlci. melodlt-s Cor sona?. 
W* ATT- o-nen. pubtihh. Hell. Suponor Song 
gtirdfga, FnsSailn. N J 

SONGWRITERS: Send poems foi tUVr 
n-nd lr «7 rhyming dlctionmy. Fhnno&rnph 

TTecardLi made. VnnderbLR Btndu:^. Lira 
M2vCA CuEit-y Itlund N Y 

MUSIC CaHfLpMtd La wo^ds. Wonderful 
prono^vnci RnueT Brns.. ^ Ii k^u. w is 

LEARN SlriiiR plann! Paxlal brinks free 
loldrr. ChrHtensen, 451 Kunbalt Hall. 
China fo 

BONG Foerr.t! Wfint^d Fre^ rJUirn-Lnullnn, 
McNeil MmMhu oE MiesSc, 5J0-rM SuuU: 

AlexnnrlTln. Dos Angeles. Cslir. 

WRITE Bongs. BSg manef and loputa- 
Mop. Wrate for InEorroBtson. # Gordon 
Pub. CO.. 301 N. H nYM . A w.. Chicag o. _ 

FREE— Big LLr.t at tirlnfql banks Ppp-- 
u 1*t Mi-chntiJrs Fresa. 3 DC E. GmutJo 3t.. 
Chicago. 



HAHIOb. SVrrLlES, instiidction 

MaKT: Your own f-iruplr long distance 
cryslui raelm Ainjisingly Mcnpli,: rudlO re- 
diltrei BP tube.s lit b;LlLene.N yrt ctcntsLjai] 
uvor IVitndmlLi uE miles resnlfLed Spuclili 
aiSitt: — - regulpr ^ Riipr-rsr'n-sitivc cry^- 
LaLi and CDUiplete llh^trulrd |nsLriJCtlCP5 
OnlJ' 2Sc, ptaLpiud. AIU'P. Dt'pt. A- Ctln- 

Mi, Ma. 

"PROFEBBIoNaL Recording Equip- 

mrnt, r - n>w Fr-wto duaUpei'd Bfl' 1 ' turn- 
tiLbJr, 12 watt rln.^ a amplifier. N-n.dlo 
turn r. 2 uLlkr.s u'lUl f-tJLLLds. J, | 3 *UeT. -!> 

E. Ohi o, Chlcagd. 

BRGA DuAbaTlNG SUlLL^cl operator 

OOUnE, Sfl .DO. IfeLs-ILlLLale-, $21 Fairbuuk^, 

0:i>: Land^CaEtr. 

RADIO CoULbiLi l ucii'-LuiLv COiiruCa dUBlU 
fflii^ lor uLL federal lu-i. im 1 -.. Home jtudy 
Uirtd rrdJdcnt Cull Tn re. AnaertMll Radio 1 1 1 - 
atltute. ]IB3 Sroodwar. New York. N. V. 

RADIO CDiumunjuation Mmra* for homo 
-study. Covers all phases oi operator 3i- 
cciUie n-nd job ri-qHLre-mpn \r, Vtcv. eticnlar 
Na. 3M. Mil.- i:n Kudu: ^chonl, 51 E;i-.t 

42ud SI Nh T urk 

RADIO Servleo m’rn and irapujilaientfrs 
tend for our plant radio caiaJflfr s^g-vfl 

dullurs UTiH«d Rud io Ca- , 1 1 LMJD M, > N b w - 
urk, K 3. 



MONEYMAKING OFFO lETCN 1TI ES 



DOLLARS, flnaiters. divnef by nnnil! 
"ReLable Homework Tip* eIia-ws how. 
Dime brings sample; dct-iUls. Colemuna. 

Smllhborn. N Y 

MAKE b L ti I, uilt'v . tlonricig, eto, IhlUaUAH 

ruaTblf formula !drn| frrrvsre,. liM, 

Burt RldKT. III. . 

JIAKli tliLiid pri'f-s pm-y ! Plt-nly aUgE^- 
Moils’ i!ir i-i .. 1 1 1 1 ' ■: i r l t . 2, U - A Purkui, SatL 



UAH If Mazu'.v. rnpyliLg ilnd duplteai mg 
CbtiTic carlciuns fot ndVeriLdtrE. A-fi-Serv- 

lee, A^ gyle, Wisconsin. 

EARN MTe-iieV with your typr»nLfr ad- 

dTeSSllig unvelfljJC-Fi . eirrulars typing. Ul- 
£ im'uiilI Linn 10r: rjunr free. Ace-PMO, Box: 

U2'i. urn Ala. 

" MILLION Articles. Buy WhoEea-bLu. VilS 
uable directory LOe. Id^ai Bervle*. D-a, 

F^ik Ridbi.-. Ill 

ICO] MONEYMAKING Opportunities" 

etc. IPc. Hsnscn^ 15^5 N. Washtenww, 

Qhlmgn, 

JIAK i- 4tii'l I fimazInirL? :.[M r I acu I j r nrw 
clriiiiLT. BrtfurL, tJucmi l DieildJnjf, 

ClUcoigb 

MACH INI Sri itlEdfinU irrr h-nnrl- 
book and bik mom-y inirodqrini: Drrrk's 
[jiiugr- Dials TIvirLi'L-n cl-ui pilete shuo la- 

Lies i l t nngera end Baibple- evo 2&c de- 
fense stamps. Fast orrue Bo^ py4. E>r- 
pnrtmi’M 3li. IndiananoliE . Ind. 

M: 1 . H c-: Jd^nrj driL Aing and rnpyh^g cur- 
tdunM HamllidiL, Bos 4. Woolsev 3ta. r 
Aiitarta. N. Y. 

MAKE Up Ml VL'4Tkty aL Lama. In- 
Eimuiliiluli IriT'. Universal Btrvlec, Dos 
7D6 P. Buu AntorUd. Texas 

MONEY in namr*— drtfllt* frrr. Mnlcp. 
&22liP jTFnnsM.Ma El I.lilij.t, Mu. 

TIRE-LOCK Fr o tecta tires, wheels. 
Easy, make. sell. 47Q West, Insinnellon-^ 
Erflr f^harlr?-. 12-AB. Nurwouil Gillie 



HOW To aell Ly mall ! Bis prints ' IB- 
pagr ma«axLni- nnd "MP Mnn^y- Making 
rormuSan/ 1 All fnr 2Lr National Pub- 
lishers. 520 Washing Lull Building. LOS 
AttlN’Ita, Calif. _ 



MAILORDER Oppmrt unities— Free hii*n- 
tyma kltijr liintturc. smart. Ros C3-P, 

Hayward. Calif. 

PEJb 1.ES FI A rurjuxi^LELi' Baini^Ec enpy, 
deuiifl LFc. Raymond ThontiiK. GIPM 
Van Eanflt. Frovldccire. R. J. 



RECOMK A deuiarutratcr IVuck falTxi 
far lanes, Hlan-s etc Bprll [UTULUla. Sil- 
KlmetlatL-, ortly 25c Oils IILOntll’ Ri^t Brl- 
fion now Ohren. Rurhnnan Mich 



EAH-N Money nL hinnr! TllaLuund:: sin! 
"Hame Wa,rk.iT Maga^.itie" Eh-Rs YiOVt. 
Siiiui'le, 35 e SJwimue. Bos t, 1311 North 
Kasirii'T, Chlnagn. 



WILL Y T dU alVe Us nrflt SBOD you 

make? Afternoons free 1 Work horae. 

51 IldR IiiduLIi Traailed ri'SeeuMa-mll — full- 

tlmel. Exuect FumrlEel Natlonnl. Bos 

Swn Brnr-rdino. Calif. 

EARN S3 410. »l> 410 Evening. FLlllnr* 
hngging per-ponat-esrK'Tlenre-^ F^unaunn 
biineeesnary ELincipLrM' LnstrUCtJoIx 1 ! 5 lie. 
WeS-tt;? II PLIhlbhard, 40D Malaga. Wunat- 
4 :Jim, Washington. 



WHOLESALE Knu rrcs, 5db,ndO aT tides. 
Fii'e rl| rectory. Ma>-waode, 113-3 Broadway. 

Hf -q- S r arg 

BE A n;.'Lar,r]i-nt|st RemarkShLe dnigT 

less healing jsystrm, No manlpnlatSdn. no 
app^raun Invx^edejve rarrmoandenco 
cnqrMc. Free InEormatlon. Metascitfrico, 

DcLapj, Florida. 

YOU E-L Like rcsllvennj mirrors, tablji- 
ware, tiLakiny chipped gtiuis nanieplatri, 
Slglti. OulfiL pries. Bprtnlclif. Plater. 
3fi7, Mueluli, Indiana. 



IVE’SINEKsSi OPPOKTCNITIES 



WOODEN Purses, Knockdown. Every 
womuli we-Lld lave in n wn one. FLmsh 
yourself and Sell for ffruatrr prnflt.s, H- 
luxlrated details free. WuederafL, Dl-ue.. 

H. Kijltomd. lnd_-_ 

FOR All e St L lull 1 ly praflEabl? UfcUmo 
biratnrss, opr rate a eolLeeyun anuiiLy- 
crud.lt burL-ni i Manx make tl.tlCKF ?uarly t 
up. W’llLa. Calr AsKtuLalrs. SlTflCUSC. N. Y, 
PROI-ElAhl.k Hnme hu^m^RS. SmaLl 
Ciliulal lc.H|UJtud.. Clark, ^yxtejn, KLLv-duhI 

V.-y. Fcnna. 

START Honia hnsinir.-. 1 ; crmkLiiK Jilaluart. 
planucs, art goodH. novelties, souvenirs. 
cuLicru ti: pa l letj - . Kardrn furniture, artifi- 
cial EUaThlu- lluuiiiih liquid. nLarblf. Mak-u 
yanr nwn flnxiblc mold:>, ArriftnLng profLil. 
valiEable folder fn^. tjrcwtjvc Pubhshers. 
<PM& h Gle ncoe . ILLLnaLv 

MANY Ways Ln Enaic.a ninri ninriny. 1 
StaiJLu bfiCiti di'taJL-. D. Dytm. 9 lk A|ji- 

bami.. Ht. Joseph. |4d, 

YOUR Owii bu . m:li:k:i Bd pilki 1 bunk ■! Lh 
plans; -U4 pace magAzme 19c. D? Scihui, 

bo-.F. North Pth, Ban Jose , CtlLf. t 

GET XjiLu luslLlJna-jf eidullna tnazl urUiu 
business. Buversl aj.ibuS’LunlnuK for giaDt. 
flmall capital. Wtdf martei. Write, Cvik- 
traS [nmifctrlM ; fill 1 . Biinpuon. KtEUM. 

■Wkeikk Ei-pr-w me r Mi'chanirs 3chwl. 
Slmplirif’d liaimviiudy -rupasrlpig inrrriu.- 

Ing . Cun tati, Q lhan. 

TEN War- Lime Ijlum Make tlU.EH a 
day BtKiklet 36 page* Iflc. Home Indus-. 

tnea, HI I a Si-LlQ. 1' jmalui , Nrhr. 

STATUARY: Mwlte wU kinds ^impEo 

blOCues. Make and Jna-LaiL arUflcLa] ntaite 
ILOOrlciy Id Cdfor. Liquid marblr Other 
nsoEiey-iuaiurs. WntL- protnihlly. Lileta- 
tun- IrfE 1 Cgmpo-Tes. Box 7HG. Bt. LOUIS, 

Mu 

MAKE Phoig rlnfw. 6 onyxlckc rln*w 
and matfrfLaD, ILLuqLtAlfcl liL-'-ru-ulLnnjs 
till] prepaid. NorriH, BaLlk D* .irh BLa. UU-, 

Brooklyn- H. Y. 

"MAKE Y I II 1 1 aM -11 FIcXjDLu Muld.i. S La L ■ 
ki ary Art Goods. Novelties- ArttrieJal Mar- 
blr FLunmiK. Liquid Mwrblc. LLtcrature 
flcV. KrhltCa. LUo lit. 1’ark Hj-rig. 1 . III. 

MAKE Arlif-cuil marbtp, glaif-d 1 :5r-'.. 
pottery fflihout ranld^, tirrma-ncntlr 
Stained cemctlt, pEaqUuH, naultary Elixirr, 
fiphnn whetfitanes. Flropjouf. hard, in - 
c-Aprn.il st. Unranny. Intrrcstlng. unucuaJ.. 
Til ill In liL nquip!..'. Sc. Puyn. Ii-a fi {irando 
Vtsla 4 Roam 101 1 . Lo* A ugclra, Caht. 

MAIL Order bugLhaeta and uldLInLEft* 
should rr-ad "MajJ Order leo-noclait." 
Srnd. Idr Jar nopy. HeCTlCBS EEltcrpeliBiSh 

BOX 177 -PM, Jark.iG]3vJll<r lllii tnlj:, 

EKTRA I.bfunLP— ■ -Ple-nty ma:] sefcltna np- 
purfunitLe*. Wniu Kh:e. 4254 N. JiLmbill, 

tihkagpp _ 

3 MOST-READ Mill] order infiKaEine*. 
2 ULoottw 25r Armand Cartier. SUj North, 
FILLS brld. Mass 

WARTIME" Plan. Will you give tr- .- 
first *6nn you hLafce -1 AJLelftiL>OLia Jr^uJ 

Wnrt hnmv si.DoO month reported 4rs- 
eepilOEiaJ — full .^LSirnil. fcxpi'cl niLrprLsr, 
Tiaiinnal B .ra i 2 *o Da:i Ik'rntrdino. CalJE. 

EXTRA Cn-ih Nff Aid I lug. Operate ball 
games, nut- vendors. Aina snappy girl film 
machines. bpccLal hand viewer— 1 28 girl 
IdcLiiras $2. Oft prepaid, catalog Errc. Au- 
tomfllle, 2122 A FkiLLiTtan. E^hlnagn. 

MANUFA4TTUBE— WCdd piflitlc, (fUt*. 
plaques, nnvThpe?. !Ki - - proEU. We furnish 
luaLtrlal, nmlds. LiLsE.rLjclLnn* for big pro- 
duction. Sample mold model larK^ acbltle, 
vLtb lllusliatcd ni ol dang olrcuLaf. catu- 

Lague new Lrxjbte molds iLS c pffiteyR.ld. 
Flatt ie Wood, -IBIfl Bell, GhlCain. 

FREE— 3W Cb’ver jpallorder, hdiue- 
work. luraL bU^lru'ss ofErrs all ^n-nppy 
ruoLieymakera. Dewli Co., O-Sg-M CartKii- 
Hrr, O aK Park. Tlhnois. 

LIFET1MF1 BLraLqrss BLearly Inc^mr, 
Repairlnf Ar-wlng madhltiea Huok Lil- 
slructlons ll.W L Cdnnau, 114 fl.E. 71, 
FnrlSapd. Ore, 



□ RIND Lawn biowei*! Factory process. 
52. [Ml l jpl' al. MuW'etS, JaDrtVLlle, Wla. 
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START Q-an buninejui— home, Office. No 
iH'ddLtitif, link- ul- no mvwimenl Free 
fuEdvr -liiii ho Hi- win Bucket. iLndfi Bat* 

I rile . Hazel Park. MicJi 

KEEP EY-eiT CFTlt ynu Eriec in Yoiir 
ufderi filled in' *, Par drLaiLi writ* LuEllii 
BerviMi h Udi iLh 3t . N.E. r Washington, 

D. C 

" HON*: Cnftpsdri!n: St^udy monthly 

rental Incurne, bialld hJShWAF dUpJwjf*. 
pLaiu. and: mfitniCtJOnH only II pL&lpald. 

Hlghwa y Displays VVnu^hB, WLj. 

START Own money making hiuiLsiuis . 
Eiilii Ini.HJd profit*. Steady demand.. Wtllu 
for C rr^i- amuraiLg particulars. BElld-l' Lie, 
ItWlA Jpffrr.vnii Avr , HfiMklVTl, H, ¥■ 
MECHANICALLY Inclined mtn— dm 
nnd upirralu gehcral appliance F^nn-T iban. 
OompleU?, 11 lustra ted conr^r *hu»i you 
bow. Welding. rrfrlprniUBn. run Lor ru- 
pair, how to get businsM* rtc . jiLL phases 
Covered. PrKi literature. Christy BiipplY. 
M, 111 3 H5 N. Central A VS., CTaiC-ifrr.. 

HERS S A rc-Al appurlu nJ ty If yuU WIULt 
□ tmxLniin* uE yuur OWII lliil Is _sM U^-': atil i .1 1 
snouey u laXiu 1 1 til It uuw mid. hi* unlimited 
future with egcbpitvi- pTotetimn. nnu Lf 
you, hjvi 1 JlidlS car.h In nperatp j business, 
vrrL'.i 1 ISS Slock ton Street, EtepL. 16, JiCk- 

BmavlUe._F]of]4ltt„ lot compel# detail 

(59.50, t'tM.M WEEKLY UhllVi’ *awr| : ■ 
atcinip pIhu. Clement, M3 Arthur El.. 
Iftdwfag, Iff. Y. 

HE A Skilled YHU.UIB cleaner mechanic. 
Complfte training by mall. Associates, 

Bob. 10ft, Waj-fEfl-ivJllc, Ohio. 

IG.flOQ WORD ll.OQ MM I -order emrKC, 
50t ;. Agents 4j±rapl«. LLmLwtt quajiUlr, 
Record Press. Bos 31+, DavUion A2F, 
Jinr hwtffr. H. V, _ _ 

VALUABLE Sliarr nr futl ILmi" piOptoii- 
tJion; cuLli'ctLuri to. 1 rat mlijielmVjli ii ; -I h l*iA. 

SdrAj. NinuUlAs— phi* eKpCrt'ft ''tip*'- 
will h,cl]> build your business mcwMiuityt 
OtUy 50c! Adeptly* Berviw. O P 0- Bl>x 
jpi-E. ?.Viv York &1ty 
OPERATE Mull oj-firr biuUnrr:.! at hudse. 
rieiftLlH dime. HLri, RyerauiL Ale., PaU'T- 
mj-n. N. J, 

R, (T1J Ll ER PO It M— PlAl ILc ‘ tlv^J&k. elas- 
tic waterproof moLd making Unuld. PLsll 
*L DO. ^a]ion H.MI PLuilic Prwlmrts. 4610 

Beil. ailfciLBn. 

■'HOW To Thfcnk [laid OiiiW HkOh ' 
CE7pyri*htcd. 4 diunea. CcJumtMan Cpst:~ 
tute. iEstQWJ*lKd 1!*:^ p.O. ±ius I. Dcet 

I^F. Rnchejl-er. N Y. 

■"VAnioilH O^M-'urlurU.ty Cato Leu" 1 «Wy 
ihz, P.O BcS E 3un DlCttO. CalJJarnia 
tMPl'L’.Ui! Flci iLZLL'f -,, ldrM." Dllllnilft. 
ChuapEyr quickly l System, staiton in r»3H-, 

L«t Am clw i. 

IrtAKfl Money by trial]. Stamp bflnf* 
fncLi. GiaLiam. RuaL E&Mte TrUflt. Phll^ 

adelbtlltt. m 

■*fLUTSBEIt a Make them yonrflelE. 

Fotibulae. iHBtiuclion-5 25c. Ideal SerrlBo. 

Rhff- 5. Park fildi^. f». 

AMBITIOUS Midi, women, Atari your 
&Xa hliilneM. home ar omcf. spar-- nr J ' 1 1 L 
time. LOW -CWlI Enfarmatlnn tfLadly sejkt 
fren. Albert Ludwip. 532 Qcnj-y . San 
PrnndHn. 

PROFITABLE MaisciEactnrlnH:! Pew dn]- 
l*ra ftnrt| you in Ibis rKtremefy profitable 
b'.i^mi'S!!; OLiiELiil iiciurlripT tixlaj - - ’ h Liiiiol- 
e^LLLelic nece^sltleu-. Formula MESacoaiT 
ekLUdliu hilly, -^lAmp. Miller's CbeEpi- 

mf. T ampa, Pl&rlda, 

SEVERAL Legitimate monev mntln« 
mill order prcnosLUon*. Pmail capital, 
Wrple for drtiwin L L Specialty C-d , 
AQTI EAflt Fifth Sc., R oyal Oak- Michiga n. 

START Vnyr n-an ni^ilnnl'-r N: ..r.i ■■= nn 
EinalL caplln]‘ Lrarn "siLrci'nnf-LL inaiL lOEt- 
cLLatidlallUc ' in 1.5 fAfldnitltif lesBOUa; in- 
ter«tJii| Utf-ratiirc Ine, Cciilury Mill 
Bnti’Tinsr*. I ■ j - W <5 St . N t»- Viirk City. 

MAKE Money by toad], the Way we do. 
Frue uiforin&Llou- MAy^oud. 1113- Broad* 
w»y . Ne w York, _ _ 

COLOR CancrcTo with ctironlca]s T . wiih- 
Inq Welle. Stiic co-rock, Beochen. 
CQKlfHtt llOtlery. CeuiLnt irtialrv'. Gar- 
den ornasnciiti. Cold alaze, Concrete 
PRlutii, MnrbtLng. Sample IDc, Hailwood 
Cement Craft. (537 Wao<f i’t I and. Hellr- 
wood. Calif. 

MAKE G*&*d money ^omplllnit names, 

Call i In advance for Hate ]rtexi>rrli , |iqe, 
EocaHon no tidiidJ-rsp Btamth DaTiieli 
Serrlre. l>ept -A„ .rack^on Tc nnriL 'iir 

RTONA Arid abwcardl* ra*lly and pi- 
perhy painted with lelter gatlem-i Mau^ 
■Lz es and rtylrt. Write Jut descriptive 
toldrr. John Bah n. AL313 Cl'uitoI Ave. r 
CblcagO, 



OPEBATF Mill order builn-CBH at tiooie 
Ilrlailn d I Monies . 311 a South M(iF;ih- 

fleld, ChtrtnfO, IIIihoLe. 

OWN And ranLrul your awn bu*UlMS . A 
Tnasletplscs dE 3l>Q wala !□ mc-cecd. New 
and suaraiiletid. -25c wtotpald Dept. 
PM 13, Lytle Supply Co., 5^5 Ei*t Main St., 

ColunibtjjL Ofiln- 

OOOf.J Payini buaLnraa allvennif mlr- 

rOth. plaUbje DTELopurte, rKflectom btryc|ea, 

bathroom nxturci by Lal-c nnubod F res 

p:irtjrulnr% and prr>oEs Ouumetal Co., 

Afi. 11, PHitur, III. 

IHVBJTTOR9 "Fprwifbtod mmnyfactur- 

ari Already plan mini jiui-t-War eale of new 
iion-miiJtiTy produet*. If ymi have a u*e- 
fui invention patented or unPitent^d, 
Write CbarLefCd 1 intitule dE Amciican In- 
ventm., IMit. 4-C, WuhlDftbu. D. C. 

MAKE Mmiuy liiet^LLlZIilic bab\ hhurai 
plaster. pla*ti£.iL itowen. femkII New non- 

f irinrihe* methedil simple, profitable. 
LLSiClnitJiia! Free imrlintiu.Tt; Novelty 
MuLaBiSvra, Bust 333- M. CFLUrctL Si. Afl- 

iv’K. P<i w Y ork. t 

ELITE Collect] <m taf bun ueii pEam, eoti- 
taLn* 527 tested blans and soorca oE Eoruiu- 
Eoa. SLarl own buj,Lnc.ii; Ilooic, officer 
raitJeuiidl free. ELLtc CO.. 3E4 Grand SL. 

Nen - York. 

nI) Re In re. no rings glop oil pumtUui, 
Raise comprraalon. Writ? Epr pampLr. 
MiLLUjfilcLIlzvn Vi iLELtcd. Xrai I le, lb Vine 

Stre et. Kall*pell. Montana, 

FLASTEX Tndia-iirii'5 olTeri* indufitrloua 
men m3 oopoTttmltv lo start a busiutw of 
LlleLi" own, hianUEacIbrloif art gotidj. nqv- 
t lUti. souvenirs, etc., hi Flutei and mat- 
b£e uni tat ion. &e mwUriftL raakee 11 artl- 
del. EUibbrt mouliLh IdraLitLcd Eai apeL-d 
predneUen Bmull iiiYCuuiifiL? brlui* u.uod 
returiifl. Wb mm now pleelm big chain 
£tore ordetti with hmhuEaciurH-n Wnte 
tor mil. l ifting baOfelcl iEjallnd tree. PEu* 
fek Induatrle^. Dipt. A, LHB5 Wauhiiigton 

Avr . Wpt York , _ 

HOW And wher* Lo oblasn c*p4t*L. Fully 
Explained. paflLculart five, Star ServiPT, 

Wipakoccta. O3iio._ 

POPCORN Add' pututo ctlLp UniehlllEa, 
Wp hHp start men nnd women In buslnefla. 
Ltrt3 H» EaklEta, Hria HijCjh, ^pringflrld, Oh lb. 
l LIQUin Marbli? Colorful, ula^dl Mold, 
brush. SOravE COfntDCilthClL rlixjj;-i rubber - 
Ln^Hc hioEds. FartUnilara free. MurbleLs,* 

iMflervlre, Edwnrdav lfle, IJBnbii. 

CHARTERS: Delaware; beat, cheapest: 
Tier (Arrau, Colonial Charier Co.. WLh 

lilllLttoij. Del 

]J? WAYB Tc mike Bccnef, in hum* nf 
□Jflee, businevs nf ypur own. Full Dirtic* 
ulaia free. Elite Cu. , 2 m Omnd St-. New 
Ymk 

YQin.L trike TreiiverJna mliran, lible* 
ware, itinkiuK chipped «r*sj. umnlita, 
algn*. Oulfil prLtta. Sprlcikle, Plater. 
137 Marina, Indiana 

3c Daily Pxya For New Yerfc offiee uii- 
dtfr your owu aa n:e fjs-op^railve ojflre*. 
12fl M MDItQB Avenue^ Ni'wjfgrt. _ _ 
SELL Books by InitLl un mrmniv'inri Nn 
At-prik i □ carry Ordera come to you. Muy* 
Wiwd Tublmhers. 13 3? Broad wiF. New 
York. 

FUR H CL AS. PLANS, ETC, 

nnao And spuelally formulu sil oo, 
niacf ini] formulas tor cos-Hietica. tood 
I ■r | .i | J ell Lri. medLdnil prrparatlOTIS. t'LC 
Ksnil Ri.-lfln.BVT, 3U23 VVi'hL 3rd Street, Du* 
tuth. Minn, 

MAKE Put ?tNhn£ prodiieta. Np mu* 
cliihery. "fjlirmut Approved Formnian " 
rH-aioff fret KtmJco, 12- P, Park. Ridge, 
Illinois. 

ubbk of money making pians. Eormu- 
las SIC. Send IL, Succrisi fialp*. 5h3 IV 
205 h 55.. CoLuitibua, Olisu 
--LUMINOUS Paint" ihlrtea Ln dark, 
Easily made. 154 other formulae, plane — 
n£| ±5e, r "Soup- Making " formula* 

11 04. 1 Idt-u] Service. 3fK, PWflt Ftlto.Ul 
LVDIYIDUAL PurmutM. pnvi^. infor- 
mation fret. Warren White. 13W Cnm* 

m.ercjr. Dai lu, Texaa 

MIGHT LionjUdvi flnn.ru Lnj: c 1 1 1 - :ri i ■ I .i !.■' ■ 
EO peTfect [Mml'-h-jncnu! CDCLCalniu for all* 
ver-wai*. Addee^i P.O. Box 1275. MLI-. 
mail tw . -WbSCOIMJn. 

ICELESS let! Crider; denser: dmiwr, 
IniiructlQba 15C. Du fly . CovineLmi- Kv 

FORMULAS. AnalyaLs, free Utoratur^ 

1 Eer1_ L :lrJ m 3^G Charles, Cirund RmiuLda, 

Mlfh, 

ELITE Fnrmula-q and PliTW; m«kr *h4 
Adi vaur awn oroducts. D^jcflotlri! book- 
let free, Elltf Co.. 2 LI aFnnd St . N™ 
York 



J 15,404 MONEY -it rt KERB! Authentic 
formula*, fecund, serretii. Simple com- 
pnundln^ LnA5rU£lLan*. SEiupJy anurqra. 
Make nin-jt anything r (34 page- LUu-itiah-d 
biMik. it.5U Postpaid nr COD. rForel*n 
11.351. AdajEL-t BrnWn t7un:|ijny. C’hcnt- 
nut H ill. MAiaaehitaef ui_ 



REAL Manuf act uring f or tun I m. L|at« 
firr Cummlois, Chvmlat, Oardon Ave., 
Syiatuie, N ¥. 

Chemistry 

CHEMISTRY Lnbcrratbjy apparatu* and 

Ctu' UlI Lula Jur knduAl.riri, snjilytjeaL Afld 
private experimental Labcrtatuflvii. -Cam- 
nletc chumieat Inborafory supply sutvice 
lor tctriiapnELdence srhonf atadent*. Send 
30 lOT [F£e 43*puge ciLalng nf cli-’iEinair: 
and apitaralurt Dept. M-43. U i ul ugical 
Supply Co. a I TD 11 L Hope Ave., Hochsa- 

tar, New Ynrk 

■wINN's N# 1 * Idea chemical klti and ap- 
paniLus outfits for itudent*. b:i value. 
Ftee literaLurp and catalog of fhcmlenlfi 
and labomtoty nuppllnn mtieptlflc banka 
at big discount. Send 3c return liMtage. 
JE-( Vliin. 134 W. 3 3rd. Ncu Ynrk 
CHEMICAL EKuenTncnter'a supp]? cat- 
alot Eh 2. Cg]qu£al Cbemlcul Uompany. 

Brockton. Mm 

ANALYTICAL ChrmSit. farimplu, chefn-^ 
Inal quwilon ■ aos wtrvd 2b Crntn Abiuu 
Labnrntnrifs. ChOWC-hlllO. CaLlfOFnLa. 

CCLcHIOrNF— UlifHil’cat which create 
fTeab heW itultahl plants:. l-'nlder - rHFpy 
21 pace IllUBiE-sau.ri bodklet- — copy Fluhi 

^rperlrpontfl 2$c. quealok. w-cllcaley,. 

cHLMEcaI. prying dc^scaUng aaenl, 
U. -3. NAvy Uaer. -t^r. SottnluBc Exchange, 
Brook Lvn. N Y 

FREE Catalog; this ihl-, try. mlneralofy, 
hlolw. mlcrijscoi^. Tracoy Laborato- 

rlea, EvnmTon. Illinois, 

SPECTROSCOPE For auEct Gemini 
anmlyalm (2 55. Ku5t.lng Sdvlx, Campbell, 
California. 

C1EEMECAL3 — Suiail guaiilLUn, app5- 
ra?UK Catalog 5c. Fleischer'* La bora - 

C erica. Mediarp. ilnjLst, 

HELP WANTED 

BIO Money mklriii orders; stilrln. ties, 
hravlnrj-. underwrar, jinntx. lack^tf. ftwrpt- 

or*. uniforms, etc. Salts tauipmcnt Ercv. 
BxiK’sicnvc iinnmmrr. Nimrod. 4533-130 
Lcnrnln. Chirjga 

AGENTS WANTED 

BEG Money quirk. Sensational booh. 

Central iJnnijI.L, kfacA rthur— au tbcntlc 
iLfr Alury. Over UlIU pages. ELabnrabrl] 
LLLuAUited. Only II.3&. Ebofnious de- 
nsajid Aavui^v celling over 3)o copies a 
day Bend fur sample. UpjvcrsaL fcinnnc 
DrjlL M, 1012 Arull Sctecl, PtUliiclflphia, 
Fenn i. - 

"CAR wair-hman" prevent* thieve* Erpm 

nlcalLfig "Irrfl,. uz.\ m rqiUPHUPPt Amaxfng 

IblchLlHyh. Wlilrlvrludl A-cllcr Big praflta 
Write quick, Northwest Electric Co., 0-15 

PukfiM, By . Dak. __ 

tfANU-W r OVpN Mi^U’HP gcKKlS. Au- 
thentic maaterp^C. CjUU I C, O. D.. Sal- 
Lillci. CuaL McUco. 

MAO 1C An'L killer setts Like Wild UM. 
Ohio mAh suL-d 235.504 pftCkatcri Iti 3 r 2 
months. Amazing prom*. Write quick fur 
Lerntury. Narten Chrmlcal Caiu]>*hy, 
3W8 io. Ungley Ave. . CiPL-11 aO 1 1 1 1 1 : r -I ■ 
OEH. Dotiflu lfkcArtliur — ' 'America'i 
Hero"— exlfi plclure Me, Jack Lofthouiw. 

HfU( Madl.^un. P eurla, IllinuaH 

DON T Be a Job bunte r- ~S tart y<mr u«n 
buelUESS on our capltwl. No bard limes; 
no layoffs- always your o^'n fc™* hmh- 
diedn average |3,5bD to- (i OLO aniLual aaEcft 
year after yeiic. We HUp[>ly itockA, equip- 
ment on credit. 300 home ncceuLUe*. Sell- 

In* c*prn*ncf linn-rceMary lo Ktart. Wan- 
di-rEaS appeyrt-anLly to eWu plr :i aci> pral* 
it able buolneu haeked by world wide In- 
dustry. Wrlt-fl BawJcLgh Cv . fiept 
F-U-hPM, Fre eport, 111 __ 

FREE Water and <ntr cuod-uLraten, 
make.s fiavOin, EbtlOliS, SbAmpOda, 73 PTbd- 
ucis. labels, boLtle* furnished. Qualco. 
F-3flC 3Q RntteJl, Detroit. 

I WILL om iwn (5.M worm full ■!» 

P rkuflrt: foodj., gro^erLes, iOUp. etc., free 
y*m Hii*ee tu ah-ow friends and othem 
Amailp® spare time nigpev making up* 
portunUy. Write Zunul Q2&2 Monmouth. 

Cincinnati, O, ~ 

TIRES, AuLoeop aleph thleTH cold, pro- 
lecfji whole car Sample SL-15. Autocpp 
B 20034 RUMCli llrtrciLl 
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POPULAR MECHANICS 



VITAMINS — High potency CApnljlpt, 
Write fox i-3.lf.-5 plan or Jsend 5(k for lull 
Elu box pnti agent's offer, Geargi! J3e!- 
jddo . 3d C hurah ftL.. New York . _ 

BIO Dally profits hUIbi Fifth Ave-jsua 
tics. hone, belts, rtc. Big free catalogue. 
Drinfurih. Lhrpt, P-Htf, MS Filth Avenue, 

Nr* York city. r 

BELL Tire Jocks. nd wheels to balance. 

gnrv - wc]] Pr ojii r Ih. flterelan d. Oh lo. _ _ 

BIG Money taJeLng or dexs; shirt*., kiss, 
hosiery. underwear, pante, Jackets. sweut- 
vts, uniforms, et£. Sales equipment fr^'. 

EKp*ri*nCe unnecessary,. Him cud. 41J22-AN 

LlDMln, cmago. , 

“ SPECIAL Bhoe- “offer* firing quick hsIo*. 
cosy money. To *3 *0 per dole pLud bonus 
Bell fuJJ— part tame Free sample shoes 
to produce^. EaclurivT opportunity. No 

LtiVuLineiii, Frw nutfit stmrts jdu Hrr- 

riu BhO t-a . Ar j], B rucktcm, ^jljss. 

LGRD'S Prayer an a tmo! penny. i=-i , 13lr. 
013 sight. Full P-ii rU CilLal'a uiLd l- a limit'd 
35e. Perkins, 1745 Broadway. M-S. ChL- 

■C£fO. 

LEARN "Hnw to Br-JJ by Mail." 35c 
a Hour TrwV. Ro^hrsLirr FuollcmUons., Boat 

54. Dcpl. JBB_ RqeliraLfi-, R. V. 

HQUtjEHQljD And wusw salesmen! 
Sb.Drta.Ke at standard drinks LIiJh a-iimia«T 
mtuiui L>l hr proELta m hu-iLSubold beverage 
Hide. Bell First really new home bevomge 
Brink In. lefi yrtirs pelMuu*, .-ir-nnatdopal, 
different, hew lo-sti 1 thrill. highly mimm- 



trated, Steady repeat pTOflls. Bond. 35e 
lull sire sample and complete details. 



for 



[>i-ti# v ib 1 Fruit Products, Desk P. Point 

FLe SfljmE, New 1 JcrK^ y- 

ENGRAVED Npjrir p-iip-tf*. etc.. II brand 
new LI Pc, lurir praflE®. Hrelt Brns. t Wlit- 

thro p. Mm a. 

RIG EYuflta nailing Shelton Dusi Ab- 
Hflibury. SaihpLua ti — Et.UU pH paid. Shel- 
ton Mrs. Company, Colorado Boxings, 

Colorado. 

GREETING Gi nrd*. specialties. mldo- 
brands 4554 N«nb Ubcr Strict. PhlliLdd- 

jphla. Pertttfjy lVa pJ ■ 

AGENTS. Dig LLiie Including food protH 
nets. Pant Belling premium and bargain 
deals, Low prlerji. y^nd curd Eor b|g out- 
fit nJTrr wilh gtft, llP-Ro-Co, 3115 DodJer, 

SL. Lou i s. M o. 

AGENTS— ^-T o mall our literature. Good 
proms. Home business. Maywood. 1131 

Broadway. Nr* York. 

AGENTS; Stain ping mniri pgckct- 
]tiry protnrcEcrra. Sainpl^ clirTk. Wtib yuUf 
name, LLcJtllr.s& K 25c S lamping (mtElta. 
Emlderu eheeltB, cheek-fciH. name olates. 
Hart Mfg. Co., 30i Degraw Be.. BMOfcljn, 
N. Y . 

"'AGENTS— itiwn' Profit srlli'ns unLd IraJ 
Irttcmi *Efl , r^ , - ,, ! and nillcra. Free ^aihpteB. 
MeUilhc Laller Co.. 435- n NorLh CLart r 
Chlnagp. . 

AMRITICUS School aenlon — Bell cIdjb- 
male* the "tepB" In graduatlop- name 
cards. Best rein ml** ppm. Free earda. 
Ap-rnnlK p^nr like wLldJlre. Hurry I 
Graf Ecardi. BOS 235 -L. FH-tKQUTgh . ppnna, 

WINDOW Burn letter*. New "Roman" 
style. Large slzra. peripy each. Aba-rt- 
llilely beautiful. Fri?fi GanLplea. New cat- 
uloffn^-. Atl.a r -. Tti4l IleLUEed . Chicago. 

THIS Mail's idea ta * Ood-G^nd ‘tn fpllu 
who nrrd mnni'y. Laugh uL ,! War-Fig." 
25c cninyLele. You male LCDQ' , i nrobt, 
}Jucu!V batt without question If not en- 
tirely satisfied, fiend otiarler On Ontario 
KnUrprlsra. D. S. Fast OJDee Box. uTu-, 
Etesk A25, Roth reter. Ne w York._ 

DIETHYL Super I firrymUe-naily bj:Wj 
Male 5(Wri I Baven. nailllDm! Needed #V- 

cffWborer Fi-ec oHet — inlarmatloii — write. 

Thcr nnjdgX. FuOrJa,_ 111. 

GAB StatLonj want Ihts new jmLcnuid 
gecssslfr. Knipp. Lena Bfadi, Caiireinja . 

GOOE5 Parlnc tnninba SllveTJht mir- 
ror i, plating eutoBsetii refi^ctors. blcr- 
eEes. bathroom flaturr? bv late EPEthiid 
Free xurtlculain and praofa. GunmetaL 
Ca. Ave JRL_I)ecaluT. lit. 

BIG fcfouey applying InlUAli autotao- 
bllnt. Ea^li-it Iblntr today. Free FatmpLcs. 

II you mII printing and adyexll^ipa #pc- 
elaltlca we haye an excellent nldelJne fea- 
turing iJ^ralcnmanSa rmrrit plate.H III small 
puaalJU™. “Ralcii," 121 Atlantic Aye., 
Beaton. Mass. 

DO You want an-ents Tot vciar nronoal- 
tlon.? Yfliir ad in E hi* snnee w:31 pIbcp t nut 
mts-satt before hundreds i:T cru-ci 
fiMt-sellana oroducta. My folder J, How n> 
Beeun: AgimEa, 11 la filled with. r,rm>E I'll 
Rladtv Eend you a couy free. F W. Jobn- 
nnn. Mnn.n.prr Clu-il AdyniUal pg, Pop- 
ular Mcetianles Magazip-g. 2M E. OutaiJo 
Bt.. Chlcsio 



IIICII -GRADE SALESMEN 



SELL Everyday gruuUtlg ra.rd. 1 ! T'lOUl- 
dnttfig J.MO.rloo nromable seUtrtl Hidlt- 
tlp free I SampEe bos 25e. Elfcp. 42t 

North Wella, Cbkn^ 

PYERY Merchant prospwt .‘d.mpitflrd 
huslnesa record*. Mats Froduclj, Rend- 

ing, FcbELaylvjinta. 

ii-ALt-SM kn : America's □neat aJddloe. 

4Q H r commission daily. LG0& fast ^lllnk 

repeat- Heins,, Every bwalnca* UfiS* 4bd 
must buy. No Investment. It-ilLi^l pnrtfolLO 
free, David Lionel Fresa. 312 So. Hamil- 
ton. Drpt_ ro. GhLestgO. 

SALESMEN — 300' I ProlU. Sell nidwm. 
new ipc collar Btippo-rt every man bceda. 
Free mnnchrLndl"f oUcr. HflWltliaB, 53T S. 

DsAtborn, Chlratrti- 

WARTIME Mnkos onr cf^cntLal businesa 
DcTe'^ilLlH aell fmE. No I aflepl^d by pD - 
OTiUea. Lane coipmkiiHiona advanced 
dally. Eupcrlcnw unncni-a&ary. Bamplca 
free- North wenMm, Jpcksim. Chi- 

CLIKO, 



A □ VERT7B1 NO Boc-lc marches. Acuer- 
ka r s iBJffrot manuEacturer of union label 
hnt}k in-alchea. Fo-^t Billing Hm. Largo 
fliilfH prixluci ne XU, Sample matches, 
Comnlote cul catalog. 13 colar catvtblna^ 
tiornu malfrn nethna easy. Commission m 
adl'anc-i:. S'.mrnnr Mutfh GoPIDany, 

Orccnwood. D ent. H-6. Chltugo. 

MAKE — 3€'l] rua L3e-'tO-J»r*jSUrt alch mp~ 
pnrL?, fiarticulars tree. Caitien, 3&D9F 

T tiJLi, St. LpuUj. Mls^au rl. 

MAN With, mr to sstabLUh retail *r are 
route. OpeningM ■Imost cverv locality. 
Handle orders for natlunritSy known man- 
ufacturer-jobber. Average SflD. c.u:mnl.-. 
ikon Steady big pay opnoxtunJtv. Sales 
experience iLnnrrr 53 Ary. World's Frod- 

UCEJ CO., D up[ , 10 6, gpenrec. Ind. 

BIO Commissions — selling ro Eloies. l'lI- 
iulfjJd OrLcIna Ucketa. mida] j;hrjf piOLlld- 
Jng. To restoar^pbi. menu ouvere, eirm r 
F. Pricing Fiess, 124 White SI., Nlw 
Y ork. 

ADVERTISING Book mdt^hra ofirr lib- 
eral earnihipi — full, spare lime Experi- 
ence unnecessary. Factory dsmet. Lew 
price*, high quality quick doUVerU'H, pow- 
erful jiatFLntLc 4lKpUy t repeats AIL DUal- 

nuHS flrntB proapuers. Fn;e kst. Injcf-rue- 
tlons. American Match Prlncln^ Col, 
Depr fiu, wsi south Tnimbull Avc., Chl- 
eago. 

FAST Sideline. 1 items top our sal« 
ihb tprlng. Nn prlarltL^! Rml money 
maker* Ear' eXpurLeocedl ndvrrElAlng j,[ie- 
clalty salasmen wklh Following iLcnang bua- 
Ielc.ib men. Give experience snd territory 
CoVs red. New Lon Mlg. Co._ Bln DA, New- 

Lun. TufrU . 

HOT Slrfrlln-r far active salesmen MJd- 
we*L Finance Corp., PLabniqLH 1 Jp~wn., 



NEW Specialty — Bell* every buxine™ 
and professional man. Fout S-15 aalvs 
daily par weekly. ^anrlJ cleared 

over 11,005.00 monthly. WrStg, F, E, Arm- 
strong. FJGGtdenl, Dept. FM. M ubLLc-, Ala. 



FDLC AVION AL AND INP TIE UCTION 



WELDING Opens the way to good pay 
and future In Important industries. □ row- 
ing UKCd far trained Frcnore 

new. FracUcal. pEJSftn&I ualnlng xnnr c 
time at h pixie and Chicago. Write for frre 
fiLcbi Htllltaffl Kmrlncrrlng Institute. 1314 
BClde n. Dept. ISA, Cliai tagn. _ 

"SHORT-CUT Matlietnbllea CnmhinnJ 
Wlih Practu^l Mechanics ESrapELhiMl." 
Thifl flpw srif-xtudy nuns Is now ready. 
Large illustrated voLumc with qurniiciM 
und answers. Only 11 postpaid. BaikMfaD- 
tlon guarantcMi. !Prnfl (tctajiii Write 
Neliwn Co.. 6W Sherman. Dept, F-lDC, 
Chicago. 



WELDING — Electric a,rfl. Lt-irn nrafltp- 
nble trade quickly through actual prac- 
tice. Individual welder Instruction at 
bare COi-t el nantcriala. Pull particulars 
free, VakuahlE weidlug taosoiu book 5ta. 
Hobart Welding Behwi, Sox M-632 P 
TrOj. Qhip. 



NEW Writer* needed I Fxee tnt alhnwH 
your ability. Tt'H fun. No obligation. 
Kuah poistcnrd tP t?<?mraTt WrlEor* Bcn-- 
lCf, DEIpt. 756-Q, Bt. LOula, Md, 



RESORT Hotel pOnitkail. 1 ;. IiLstriLctSonn. 
Lae Institute, 505 A Bristol Building, Boa- 
ton. ______ 

HOME SL-.idy coiimc. drLigl™ therapy, 
Free ULtrature. Inst, of Drugteda Thtr- 

apy,. Tama. Iowa . 

SHORTHAND TypcwrlllnK nmirisr. Sen- 
snUonal 35c. Jana. 12 LOP Dudley K 
If tic a. N. Y, 



ELECTRICIAN^ Urgently needed J] Fret 
book leu* how tp qualify Write today. 
Elretrlc Institute, Dept, b . H I nxdB]e._IjL 
STREAMLINED Accounting course. Ia- 
expensLvE. Cantrell'* Institute, 1503 Bert- 

Jry^ Pu eblo. Coloradu. 

^ DANCING Made easy] Diagrammed 
home course. Sample- lesson 25c Lud- 

532 Geary, gap Prandrao . 

HOW to g mi a Jotl information tree. 
OuJdanci- Kcrvicr, Box 1^5, Crosby, North 
[Jakoti, 



CLINICAL Laboratory technic taught ID 
yfiLir own home. FracLlee nuihi nupplLed, 
BtJllellik free. Ijnpi r rLa| Technical IDSU- 
tutc. Bos BT3- E. A uxUa, Texas, 

LEARN TeEcgraphyl Splendid cmonitu- 
EllLu* POTfc' prevail ■ All eKpcniG* low. Cat- 
alog free. Dodge Institute, Dept. M, Val- 
paraiso.^ndlantL 

RADIO Engineering. turoadcoxlLriE. nvia- 
tSfiil and police radio, servicing, marine 
and Moxee tcEegrapby lauaht thorciLKhly. 
All expense* low. Catulug free Dodge 
De pt, R . Yal pa ratio, Ind- 

SECRET Iiiventl gallon. Experience tin- 
necessary. Detective parti culaxs tree. 
Clnaifie WHgn l't. M-2fl4D Rrnadwa r, N Y. 

LOCKSMITH Course. Lack pirktoK 
key nttjnB, r to, St 00 picpald. Luck- 
smith. C,i I id Jiaj i , Texas, 

REOOME A Doctor of Psychology 
fF*. D.l Teach secret of coBten.Lw.eni. 
happm™ Solve mental woriies. Frife 
book. College of Un-l vernal Truth. 25-B 
Eonl Jackson . Chicago. 

fl.Ot-.l WRITERS want IN. NmW, UELde- 
ycloped Field. Qvni on, 713 Dlversey, Chi- 
cago. 

ARC And SOot Weldera, hfakc them 
Vrur-sclF, YfVJ sLmole. iBeSPetLsLvM. Com- 
plete details 35r Popular MeeTmN nt 
Vr«s ( Dept. 4-D2, 2iH> fc. Gntftdo, Chleaso. 



CARTOONING, COMMERCIAL, ART* 
BlfOWCAItD WHITING, SIGN r AUSTIN G 

CARTOONING Course- -3lh IcSfon*. U 
booMotS, BL6 ItlLlitraiLOiL*, 1 tlD rr.arfctts. 
PL-nun:il prsUrjxni S3.4S. TCEOplulun, lid 

Wemagton, Elgla. minbli. 

LEARN Cartoonhig Jriun. nrwspaper 
carlqonLnt Many drnwdnas with eSplnna^ 
Lien, yj W, "hatch/" 3115 w. B-dwy,. 
Enid, Qkla. 

FIARN Money, copying and dopllratipg 
flncuip carioon? for advertisers, Ad-^^rv- 
■lee, ArffjLe, Wlicopfiln- 



CARTOONING Colit^c:— 30 Illustrated 
te^ans. over 500 akvtizhex. jj.i'm? postpaid. 
Monlr -s Btud l o. Bob gfl5. j^sadena. CulJf. 

-FAINT Expnrt aignsi WLltiout Eiperi- 
enci'. ' Beod. 5 iic fur uur uHim" library in- 
dorsed, COiBl^ete, .^tmjdined Interring 
course, it's nur-chansonl. Oct JL today, 
U-se ifc ipmoFio-a-. BallafacUon guarnn- 
teed. Haines. Sign fiervlc*. Bahlim. Ohio. 

FEN And Jot drawjoes. Let us draw 
Tciir udvrrltatnK and catalogue lllustr*- 
Uorts, fram photos, coplc* or ohjeirts Best 
work and fair prLimi. Heraldsa fitadlcs. 
_]_J[4F . Qftktfftle A% i emie, Chicago, 111, 

GONE la color guesswork. Let an expert 
•elect the right colors Ear you. Bend ihc 
tor the Color Hrim, Mt>dH No. iol Frco 
folder alMUl cOlur. Fia telle, Inc., Ridge-. 
wood, New Jfrscy. 



ADYEIITI^INC. AGENCICd, LETTER 
WRITE HI?. FOR ADVERTISERS 



24 woapSi. IQ Kpwnwpm fJ.fffl. Good- 
fill. 37 OfMrlnrr. Vqllffp, CallTpfnifl. 

M AIL-ORDER Or agent ad reaching 
1.DM.0DQ families throughout United 
Bl»t« J 3^,00 Inch. Newspaper. mago-fiLnc, 
mailing- lUt, rnEc-hcsnk, free, Chicago Ad- 
Vertlaing Agency, 3Q-PU Weat JiiLk.i4:n, 
Chicago. 



ADVERTT63&r 34 Wards. 11 n th;wfw- 
prrs. m ISO Lists fFPi'- AdverlLKing Bu- 
reau. 4515-C C ottage Grove, Chicago-. 

1DKA Uul srnicc, InexpctwEvr, lor od- 
■Vertiaers, printer!. pELbliishern. Pmrttl* 
free. Harper, 2 On South High, Culuiobos, 
OUJa 



FREE— New Adverllserg Rate Guide. 14 
Pflffcs. Sncludts o verr thins. rmtrA, 

E: H. BrDwn AdvertJaiBg Ageacy, Mer- 
EhiBdlM- M;l: 1 ChleatQ. 



ADVERTISING Placed All KiagaEinei, 
newspapers OSA , Canada. Lowest rates. 

Fire .-irrvlcfr 64-Paae nJitalpg fv-cc. Uakrr 

Advert hi of Agency, a- LAS W, Madison. 
Chicago. Estabtlshed Z2 yea t*. 
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nraiNLSf; service 



CHICAGO MULL address: tL monthly— 

Receiving, reLorwnrAimr your biulftete. 
pertonul mas! OeneruL, 2Q Wcs| Waxh- 
Ir-fton,. i. F-a la bLLstkiHl IfilB-j. 



UlB&Pfl -STAMPS, OFFICE SUPPLIES 



3 UNE 35t, 3 Lino 35c. M. Etnible, 

CupcrU no, Ca JJIornJa,. 

ILLINOIS nSSkst 1 Si amp Wwki. 2913 
PM Nh> Ruckfr Ij]], Ch icago . QaLalnkr tee-?. 
3UP Fiti"] ijH . Natural rubber. Twg Lin^s 

jsfec. Llirre 4<lt, four Me. 6|ncum„ <14 
iJriLdtey, FrorLa, II]. 

qUALtTV, 4 Line* 4ic. PederLcb'CbftL- 
pany, Bat 112-B. Ejlis.-PI t tsburfh . Btnin. 

KNOB Handle. cuxhLuned 3 ELtiea 30c. 

3 — lOc. Slump Wotka, CmteriHffL, N. V. 

3 LINES 21c; CiishLuiwd, Indexed,' 35c.’ 
Signatures *1.52, Stamp rite. Wauuqtasiw 

Wli. . I 

£ LINES aap. 3 LI DM 36c Stamo Worka, 
Auburn Nnbr. 



TV PE WRITERS . DI PL I C ATOKS, 
OFFICE DEVICES 



TYPEWRITERS. AdiliT, ffliidboarautl, 
rmilttiruDti. addrcsaoMapLi . Sfnd ib r ti-« 
lists ol machinr-t yiat will halo you at 
half price. FfUHt, 23 PisU-E El die.. Cbl- 
EUD. 



PRINTING OUTFITS AND SUPPLIES 



PRESSES, Tj-V-r. rjbliirte, sUppErt. 
Ltet for atamp. Lincoln Picis, 222-J Hart- 
well, Full River, M4W. 

PRINT Your own ditOi, Motion cry. cir- 
culars. ndvrrtapiDff. Save murmy. Simple 
rute-f furnlrdi^d Print Ear Others, UlCC 

S iuEi. Juntot uuLDt $6.23 senior outfits 
IT.3A. Details fret Kdscy. Inc.. T-IL 

MeridBD- Conn. 

INEXPENSIVE Ex9 Priming press. De- 
§alls_|rtw — Bhgp. pgwrvETUie. La, 

PRINT At home' IQc will Prime ■ tm.- 
nlru ratal P* of presMa, type and ■utipllaa. 
P FfrJffrr -.V Cdjaoanv. fl Columbia St.. 

Newark. N. J. 

]-LARUA[N3 — PrtiiRs. Type, nuppbt^i. 
Send a-L q ulq. 159 Hatvaid. Cambridge. 
MjLM. 

USED Presses, true. sunoliof. Lists ac. 
Turnbuupb. ScrvLDE LoyivLlLf , Fenoa. 



PRINTING, MULT1GRAFII1VG, MIMEO- 
GRAPHING, GUMMED LABELS 



WEDDING fli". irurLotL% ±00 — 13. M up-- 

Bairn itca. nil H . 5th. Philadelphia. 

I SCI EACH— B> a al l Letterheads. * :1 , en- 
velopes. $].in Jrjhn Ferrwra, 22 li A buy 

31., Nr'» B e dford, M ari __ 

litlMiZGaHAFETlNG "Letter Bine- thou- 
sand $3. W prejxnLd. 37^3 Nurtti 

HJfbmp-cl. Chir^R^. 

5QiKi LOTS Elefanl envelope alipa. U.76: 
ttifi dnrulaT^. sfl- 25- 
Joldi:iH, % 10. 00. All luIiiLjuk Ian - prices-. 
SaTrp5e*. ODOdprlrLt^Harrls^nhari, Va_ 
360 CARDS ftddrraa. Culrpliunu 1, 

and altrartlw a n 1 1 pi nard ciu-e *1.00. 
Zi tuL. ulL’Ll Piwb. 191 Gland St, New 
York. N. Y. 

ENVELOPES., fl 3 j PrLnlpd, SJ.4IU thuu- 
xx-nn Also Job prJntlns. Clipper FrltLt- 
j_njr. <1M firpnkl rn. Ka nsna CUr, Mo 

PERSONAL Stntion-e- v. W\ xlnert* 3 fin 
envrLppra !■] .25 C.O.P- ordr-rs accepted. 

YJerury Service, Emmam, Pe -nnn 

WHOLESALE— Cu3ured aLaresn-yntJ., let-- 
terheadii. inrucMms etividcipcia. E.-canjjili:: 
2tje Le-ttcrh r'ads. 1M- enrejmsea. ?^c. Tlsau- 
aandx pLi'aJi'd ! Wr|t-r" PrtnUfllf jlepL.. 
ffmmjj F jijC t CP., Tb ojni J5antPV .- n , Pc nr. a. 

L II Oil ENVELOPE il,3d; j’iDIh:— 

*3.13 Everyth Ilia printed — Lnwi-ni Iincea. 

Sarryjlrs ]-hrirtFriT,I. B&X 3L 8. Chi men 
100 <tta.1t LE^ERREADS AndTM Bn- 

eelappH *1 CHJ iMH-LiiaLd. ] IM1 bnslnpsfi rnrd.1 

BOe. Crowe, Boa IMS, Baltimore, Md. 

Wtt DISTINCTIVE letterheads, envr- 

Inpes S5 30, PtLc^LL 1 ;!. Dp.Vti Pfk». Web' 
liter Mliss 



h tJO LineriK^ LlmSl" M I n:rrrijr;i piling-”-' 
3£U lettern *r O-QO b^eLeurd^ SI OH DoLliar 
Letter service. IflO West WnstiLn?tiwi. Chi- 
rnniu 

1C4K1 FINEST BisfiSness iMrflfl. *146. 
6 (Km $%ft cUTula.^ 47. Sy. OLobc Printing, 

YqpngatCWn. Qhln. 

5 in DO 4 ]k 0 HANDBILLS. *6 rKI Liberty 
Pre-Sf. iJo* 4p2 t IndJanapnEbs. LacL 



SI m POSTPAID Bach, totUrTn-ad*. 
envelupr. 1 ! utaEementa- nr ru rd.i 
vLtle, DOT Weuc Roosevelt, FtiLtadeEphia. 

1000 fltfi OmetTLARB, |3.05. 5000 3x5 

Cjn-ulBri |5.15. Fi»tpaLd. ScirJonery. 
bodYLels. i^ublJcaUons. Bamplea. Low 
prices. Ad pith. CHe lie*. QBfl«| 

I'm JFlDy LNESS CarcU aUrOcdvely 
printed vnih C^Odern ti'ix fact 1 <3.23 boat' 
[Mid! IIiEluiirJre Fie^, HR -IB. Hj|1j 
agin. Panna 

GET FTloea. aaropln far next mvclope 
nr prmLing job from Transamerican, 5 It 
Bhelby, Detroit. MJchL^an. 

ENVELOPES: All alME. JftClo FJIIH- 

ln* Service, ISnx aLfiD-MeLr>P3fcOlJtari StA- 

i|0H, Lem ^AiiKeljn v OtaiMla. 

“ <»□ nT,u CIRdULAftS ij.fld, Ah prlnt- 
ri'iia'jniiijJr*. SalnplHl-, SpetLally Bald, 
3064 FLltU, Cllltand. 

PERSONAL BCatLomer^- IW— aLn- 
flc white sheets si nd matchlns envelope?, 
with parnp and add-E-PM Hi rich btUfr™OnEy 
|l. Ml, Qrdi-r now, at write [Or aaniplux. 
L A- L SbeL'ially Co., 4DT East Filth B".. r 
Royal Oat. Mliih^an. 

EYEHYTH1NO Printed. wholsale 
puces Free Imt. IktJdwnstern PrinLinac 
La. , Spi jnn.br I d MbjaurJ. 

DOO KOtlK Lint ffimmud stickers, 

2!Vt. Mortlt Fi-lnlery, Saj J aaw, Mi ch. 

JOE Printing. Quiet. reaimiablA Ram- 
plea. Atlantic, Box 653-H. Rock HLlL_fl^_C. 

WANTED FrJatant orall tkboB br lliou- 
Eanda or our readers. Yvur id in thu 
space will brsnu iwi usme edee □rders. 
WrLte Idr pCtltlVe praO[. F. W. Johnson, 
Ghueltled AdvertlBlxiv Manager. Room- aoi, 
2&0 Ea.%t Ontario Street. Chlcagm. 



PATENT ATTORNEIB 



INVENTORS: Tate ftnl Btep toward 

protoctdnx y<™r tnvmtion— without obll- 
patlnn Write fer Irce "Record n[ Invcn- 
ljciu " term lor eatablLahmg date el Inven- 
tJon and frea "Patent Guide for the ln- 
TentOT 1 ' — IcUlug about cppfldpntiWI March 
.■\rrvlcr ; hiaw to sell und market Ini'cnllCru' 
details ol convenient pnymcnt plan Send 
today lor tree "Pptrni Guide 1 1 md ""itnc- 
or d of In vcnUCcr 1 ClttrtnOe A. 

O' E Nun and Harvey Jacobson. Registered 
Patent AtEorni’yj?. 3IB-F. Adam* Bo41dln*« 

WawbuiBinri. D C. 

PATENT Yaur :dr^ Write liunuudJaLely 
Ter two Bree UonK_s '"FatcnlL Protection'^ 
■L-Ld M Will'll and How to Soil -m Inven- 
tion ■' r^llly explain maqy IntereiUni 
polnta tp Ln^entnn aikd illlLilraU- Ul1|i0f- 
liiil meChiLblcul vraucipEM. With books 
we she send "Evidence of Invention'" 
form. Prnmpl ocrrice, rcLuOtLAblL' TBes, 
45 y«an' cxp^rloncc. Avoid risk ot delay. 
Addixae: Victor J. Enu Ai Co.. HcrIj- 
terrd Patrnt Attornryj., 113S-G Victor 

Buil-dLutr, Witilrrtnffi, aft 

INVENTORS— FiLtfuL your InvcnUoo. 
Eecure book, "Protect. Finance nud Ecll 
Ynur In¥criban. H Nn abb m title'll McMOP- 
row and Dermaa, Reglatered Patent Attor- 
nevB. 134-D Barrister Building. Woahina- 

tou. D. C. 

‘ "IHVEIfTOft a Gnlde. ,J 1 CKl mMhaniMl 
tnovu Hi uiitfi. fr»: advises on Ekfttentlnx, 

Bellini jnvrntions. Pmnk W. LedEntbiiiiCL, 
|54 fTassAU Bircct, New Yo rk. 

FATENTA, PtcLcl: Vl’llt id u a bv BOC-Ur- 
tna free "Proof of Invontlon" folder Ei- 
contional n-rnonal peruke. EatablLthed 
13DG. E. E. Vrbaittan. HTI Woodard Blda., 

Wfl-ihlnsten D 

L Y RANDOLPH. iUZ-ES Vlctnr Hldl,. 
WjuhJnjrLan- D C. Law casL Book and 

information tree 

PATERTg. Rooklot (rcc. HiChca* refer* 
cnees. Beat results. ProruDEoeas assured, 
wntwn E. Col-eman. Patent Lawyer, 7H 
NJnlh Fit WasliIngL nEi. DC. 

INVENTORS — Bclorc dlBclosLtiK vour Ln- 
ventlon to aovone send for foim "SCridenee 

ol CQnccT'tlDO J ' i : "Schedule Of □nl/crilmEnt 

and Attorn ovs' Foes" and Instructions. 
Ernt free. Lancbatcr, Allwiur fir l-tuinmcl, 
411 Bowen Bullet In t. W H hhaaton D. C 
PATENTS Procured! easy termi: help- 
ful servkc. Sanders. Slid Evans. Chl- 
caca 



FOIE INVENTORS 



PATENT^ Srciir^d. T wqi lakinbl^ buot* 
letH sent Iru^. Write ImosedLataly. Victor 
.p ptan.n * co.. 0S2-O Victor Building. 

WaMhlogtOn. &. C 

INVENTORS fltc Is all you luted ^iK’iid 
for lull protection, this quick, unlqur way. 
All purUCulani sciit“"lf.cm Ebrri's Ifi- 
VelllQPB Guide, LSD W*it BLtfeldW Stl-eeL 
Newark, N. J. 



tKVi&NTORS : —Halt rou a lactal, non- 
mlLtE.ar7 invention j nr salB^ Practical pnr 
ideas, Lio-tetibcd. 01- ULlpatclil ed, ulircritiy 

needed hv niamiiairthrers And costsum-OTa 
Write lor detail* GhartfirnO In.iifttll'te ot 
Ahienoan IclV ulilLitn. DcsiL 4-A WkljJlilii- 
LatL D. C. 

1 Mgf.l. Patuu Ls E^tebkLolieil Llk 1KW. 
ChalLu.i A Scott. 171 PM OarSDQ A VC . 
Rochester. N Y 

GASH For nraetltal Idea* aod mvehlUms. 
i w r Fin 1 1 _ 4H- P4|i Pie munl. Qhkajo. 

INVKN’TORfii your Imtentiun sour* 
»nUI Whip; Crompton. W-M Dwom m'- 

irnlt, MinhLipn 

i^ELL Your pp-h'iiI IInoueM n amnll class- 
Lllild ad lu ropdUF Mechanics, Manv in- 
Benton nave found turf eta in this wav. 
Ask me Ear prnnE I'tS aluipv nend It La vair. 
F W. ilohELion. Munsutec ClaasiSEed Adver- 
ubshk. 3n* Ontario St Cblcaao. 



INVENTIONS WANTEB 



MANUFACTURER Want? new Invention 
DC idea. h'eliuLi, Datnta. Hide., Bt. F;lu1. 
Minn. 

BULL Yaur ikfttent^d, applied £or 4 or-nd- 
Ln.tr, iikvenL:an qubcL|^~. wrLEr: tinivi'isal 
Guaranty Coihjpaiky, Box 172, Lmoulcf, 
Pmib. 



WANTED- Meritorlotw patomrd, uiri- 
n*teJated InVeckSonM BouklrL, refcrcUtte*. 

free. loventlon Reporter. DB-11335 So. 
F»jrfl.[s]d. ch teug o. 



INVENTQRBE Have you food:, piterit- 
BbJe Jdcav WKte Metrief, Dtp'L 72-0. 
1L went 12nd. Ni'i' York. 



ENVENTORS; — - Small manufacturers 
need new LdvenllociA for altered dvlltan 
markets. If you hare a practical, uschil 
idna fur sate, write Chartered IuBtiltite 
of American Idveiilotj, Dept. 4-D Wash- 
in itflCL D. G. 



CASH Par iqventteni, patented, umtiL- 
enced. Mr. Ball, A-H411 PteEdiaiit, Chi- 
cago. 



M.ANi;rA(7riilLlNfS 



MCDEI.B Fimoll lot manufacturing. 
Metals, plastlcE. -etc. MJlbum, Burllnglon, 
K'-niuctj'. 



MOHLE A^fl MODEL aUFWHi 



RArLWAY AfoOeU. comolelf' hoe Lo- 
fOrmallve calalngi O gauge, 113 pagcsl, 
25c, EIO. 4B pagw 16c WalUiefs, 

Erle._ Mllw^ukc^. wixc^EHin^ 

HTL:aM LfsuuinLivn O gaUfe, rtLILbea, 
builrrx. ClttiLluf* 10c stamp. Anton 
Bohabo?, 22P7 PricE St,, Rah^ny. New 
Jcnier 



SHIP Models and yacht supplies com- 
plete. Laric K page catalngun He Bill 
WLld'p. flttl EnL 11 St., NcV r York OltJ. 

SHIP Model kite and fittings. Ccmptete 
line Fisher model vooht equipment . All 
Buuubei. Fithnr, Murine Model and Ideal 
kits, FiLtingh und blueprints at catalog 

E lC(W, ata.it campteta stuck in Ne» Ena- 
Id James BIKhb Ac Co., Inc . 33Q State 

Stree t, gotten. Mwarhi^rlt -v 

NEW Mndd aLfpLatie motors 12.35 each. 
FartLcul-ars stamp. Aw, leil-Fsi Worth 
Mc Bride . Sy ranL s p, New York. , 

LATEST EnaJne catalog 15c. Refunded. 
Howardeo, A-3417 North Ashland. ChL- 
caga. 



MINIATURE BteAsn looomotlvrs. m'T 
catalog LLBlLng all builder^' ueud. 25o. 
t.lEite EnxlnH . Wlln::ikntim California 



CARVED Rutl jihtP model kit*. Ship 
p,nd yacht model (UUn<a; mods! neht 
aalli. Illustrated catalog 30c. A. J. 1'jab- 
er. lhD2-M E«owsh A ve, b Roral Oak, Mteh. 



nONTE mAFTSMEX 



LATEST 1SK2 FJans and full ™y In- 
slrueUoni lor 17-lamiSy Marlin Muae 
(75cl L fl-nar.r and g’Ga.LLu.gi lAWEL AgUfes 
i 15o 1 . wall and corner shelves two 

wren houaes IB 5c S— bued on htaudurd 
Lumber aliu-i ,wLth mLnlmum waste, few- 
rrl obi'nitlimii. ittrieUve ELQW dCdLin^, 
iiuLLke 1 a-uytlLLELg available, special Infra- 
dtJCtory nlTrr Hr'njL *L fur blII four. Money 
back If uut shLij rii'd. Jackson studio. 
Di'pL Mfl. Shorewoo d. WIb. 

MAKE *17.flft Ffer It h«tra or spare tube 
■work. A.-jsc-mble and Sell DLEIabannll row-- 
boats. I furnish material, parte, InstruC' 
Uimi.v Write iDday for big monw making 
prniHMltJnn. C. R. DillabaLLgh, TD23 Blil- 
|ury, FotLLand, Oregon. 
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POPULAR MECHANICS 



nftSTUH Blinds, supplies, machine ry. 
Wholesale. Catalog 10c. "MAtLyfurLurkiu 
Buuklef (l.iKj, “Roberta," -a L^v^aru vlll-c. 

Ne w York . 

QET Free lentil erpra? l instruction pain- 
pnlStB. price* Of 1-eb.Ulera, Leals. proji'Ct*. 
Fascinating Lobby. Mafcn beautiful gifts. 
Leather samples. 5c. Wilder A Coinpunv-, 
l&aa Oraa.hr. I*r pt. flF, CtLicaB O, Illtn b Ls. 

CATALOG; — Decal LraiiSfcrx, handy 
hand Uwls. new power aander. pattern 
Jjlywwid nn^dLltf. law el CMILifneiib. oil- 
tiDiaettfiE, letters and mimcrnla. Other 
lines, 500 articles firmly illustrated. 
Write today. Wo-Wei Shop, Ashburn., 
Guotgli- 

WAKfi Your own smoking pipe. linur 
pl|M block* £5c each pSus postage. Mlchei- 
son i Btemlierjf, 310 Bread at.. Hew York 

City. 

MAKE 1 Money tiuJidLnR bird, noises. 
Great demand. IlluaLi-ated instruntiop 
book 35c. Popular Mechanics. 200- Em,t 

Ontario. Chicag o. _ 

L H AT RJ^ CRAFTSMEN: Bend 10fl for 
new tLandbtidfc arid CBtalofiLe nf tools and 
supplies. E. A. Swept Company, Inc.. 
LEathererafi Division, A*5(, ns stats 
Etfeet, ElnghlfflltmL, N. Y. 



2^ LAWN Ornament pattern* 15c, Other 
patterns^ high: Dutch girl, Dutch 

bny, pirate, hull terrier. Mexican t±ri. 
Mexican boy, dwarf, pe ng*iln, flower girl. 
U? each; 3 fw 3 Sc. £5 novelty pattern* 
30c. All 6 a lull *Lze patterns SL.D0 po»L- 
paid. Strother. Bos 10J-PP, Bnllnglon 

WBt Virginia. 

15 FULL Eli» what-noi puttrrn.5 jjc, 
35 lawn □rimirrnt pattern* fee. Albright 
S^rrtHIi. JU -S90i Railroad Avr. _ OlPaJiA, 
Nebr- 

BLaCK -OUT HaiDe"fnr few cents oiitci- 
ly- Iiis1.ru ctipns 30c. ChSTliia, 12-AC, Nor- 
wood, Qhlp. 

43 LAWN Ornament pattern!] Dutch 
boy. Dutch girl. ea03E Si 1 " high fiOc. 3D 
ikOTelly patterns Mo. 30 aLLh&virtte pat- 
term 3 * 2 . 0 <] patterns tl.UO. Modem 

Woodcraft, Saginaw., Mich igan. 

WOODWORKING Power too 3 b — M*k* 
Ihcm voutselJ. Lalhr ncrpll xuw . saw Ui- 
bk, drill nrras. oortable satider, bnndsaw. 
iBotonred plane comnletu flebaLLa only 
25c. Popular Mechanics Press, licph 401, 
2DQ E. Ontario Street, Chicago. 

WATCHED. OLD GOLD. JFW1XRY, ETC. 

ZIRCONS— >-Wh I, to diamond cut. 3 for 
U-fifl (3 Hit Leuthold, 2227' I 

N, Alaba ma. lndlannpal ia, Ind 

Oft CINE DLatnOkLd-:, out-of-pawn 
prieea, LinTKicerned loam and distress 
mefchaisdlM; men's, ladle*' rLhn, 
carat ms.». V* carat 145. W. Ship*' d for 
free Inspection, Bpprmlral, Send lor free 
lNt, hundred* of iMiau tl r«| diamonds, very 
low Pricr-x, Lloyd Buticf, President. Pni- 
dcntlal [, 1 ‘nri Association, 133-EF Nortli 

Clark a t., Chirng a, 

GOLD Wanted! OM JrwnlrF, brldfl-C- 
Tttfk, walche*. dkaiboud*, «te. Hnuest up- 
nraual, Jmmr^Late a*h. Leiithold, 222 7^ 
N. Ala Oatna, ludianiijsDlIv Ind. 



CASH! Oedd, Jewelrj', trdii. col n*, d I-R-- 
ibandx. mcreurr, tte. Bhip\ Slamd'e. 353 
Old Arcade. Clfxrland. Oh io 

ELGIN. Waltham writchc* ip" Mate 
big money. Frw: #»Lth anJ jewrlrj- cuU- 
\*w, Plymouth Jewelry Co.. 163 -F CanaE 
Bt., New Yoifc, 

AGATES, F^til wood*, thrrr pound* 
*t.5G poslpejd. jay HurnOKi, Aberdeen. 

Wash. 

, WATCKMAKE^Eis- Materials' tools. Jew- 
elry — tiouu r hL, *Did. Bcxl prLrex far old Raid, 
d I* ni dci •I”- Free ra J .n!l«]B. Ban BeifuL Cdul- 
□a b-V Tlnx | ftft Chicaad 

HIGHEST Price* for old said — MALI y w e 
IceLb, waichf^. Jcwelrf. 100^ lull cash 
rnlue mailed day shipment received, gal- 
fc En-riLcm inmninEeMl or artleies cherrlully 
returned, infcrmatinn free, Chtcfljro Gold 
BmelUniT Compnnv. 305- P Chrimnlaln. 
Bnlldl fi tf Chi earn. 

GOLD wa.fw Ounce. Mail old maid 
teeth, dlajtLOPiLx, jrwelry. walche*. He- 
ccIt o CA*h by return mail Sotksf notion 
ELbrUriteMt. LnEormaliPEi. Dr, Wcla- 

Mr^'* G l-I sE P-rdpina Company, J53&-Q 
Hcnnept n. MJnnekpdilj. Mlrm. 

5DM REBUILT Witches! F^l- tatAlOupc 
--DLamonda, Juwetry, (3c postage l. The 
Naw YhtIc .Jobber*, 71 Bowery. Pent, M, 
New Yo rk, N, y, 

GE5f3. Agate*, inJnerabi, Ji-wrlry, Six 
rouirh ccm*tonr^ — nmereld, uspuhLre, aar- 
net, tops n. nreabAl, aauir, gt.oo postpaid. 
Cutaloa. Hill Co., Route 1, Sahun, Oregon. 



RAZORS, BLADES. SHARPENING 

SAFETY Razor biadra sharpened IfOfr. 
Send ihreif as a tr-jjiL — tiny mn.tr, Perfect 
shaving edge guatunte^d — a-mid nnly three 
cpfie* postage Independent Eii«= Gnm- 
Hany. Bni Sgjl. S*n m OflO, Cahl. 

SITRYE1TNG INSTXUBCENT 8 

GUARANTEED FMtory rebuilt transits 
iind level! for Stllr IcunIl nr ttrnu) or rept 
I filth purchase optLOILl. La-«e jEfiabtibik. 
Lew utkeis. Wc will repair, trade or buy 
old J ml i u.m crib. Bhin prepaid lor e*ti- 

>nfltc nnd valuatLbb. For anmplcle Infor- 
mation write for Hit M-T£L Warren - 
Knight Co.. ^M-Rnufacturers nf Tmn.iiti 
end LevtEil, $L, rjth Et., Fnifatlolyhia 
Pinna. 

FOR RAIL-MSCEIUNK4ITA 

TWENTY RepctsjMied peanut, confcc- 
IkDEL 1-cndon. 1 125.00. Bax latil, ftock- 
lord , IllJnakj 

YQRK 4*4 Ammonia coeapfeadur - and 
culls. Hiiiuld Mitchell, Leslie. MLch. 

WANTED— MlSrELLtNEOUa 

EUPER.RE1ATE1D Simm ™Rlne, *etf 
alar tins, .xazt^aboiut 2" burii , 2.5" ntrdkc-, 
Leugtlk 15.5", waLght 3fi pounds. vari&bEt 
espaiLELon g«a t. Tnppt, W«rat Folnt Pleas- 
snt, New Jersey. 

WANTED; Mercury (qulcfcallvor . } We- 
pay *1 3 lj pnr pound. Send ex:prexji tn,- 
Euicd. Western Metal Co. r BEoobLingbon, 
BllaHliL 

NEW PrndiLcLx wanted, Will consider 
developing now lot tHwL«-ar pioductl^ — 
cun be mechanical or enmumpr* Knndx. 
Co nnd ep tln-1. rcspunsible. progroaxiVE ma- 
ctUnery building and sale* organliatlcii. 
Address p.O. Boat 1034, Bhort HiLU. New 
Jumcy. 

IV a N tp^i to buy: Your pltlurw^. Write 
lor detalLi Free mallet letter, Frce- 
Lanct PliDLogruphc-r* Guild, Ine., 2 ID EllxIi 
tflth straeu, Dep t. P»b, New vor k. N. Y. 

WILL Buy v*ur upnsed United State* 
ntamps. BrnaLL dl>C 0 utLL. What havp vou? 
Mint Sheet Hrokerafd Co.. 5ia Ctttnn 
BkllLJlhg , CEr'.-rlq nd Ohio 



MERCURY (c^ulcIcsIEverh, tunjateu. 
inpiybdrnum.. caduiLu izl, high *pc»l tool 
a tech biT.mijl.il. puj ch&ied in any qiianUly, 
Write for qu«riaijgu5. Metallurglcul Piud- 
UCt! Go., 35US and Mnpre Sts.. Fhlladel- 
phiR. Penns. Ettabluihad LEI 



NE^ r Frodnet* wunied. will consider 
dEVElapJpc now for Pasteur prrxtiictinn — 
can be mecbapioaL or COCLiUtUirn Roada. 
ConFLdentJaL, reapan-il ble. unwresalve ma- 
chinery building imd gnulntlwiL 

Addrc-sg p.o. Box NO. lusr., Short Hills 
Nutf Jersey 

HIGIIES'E' Prlce-i Jot bh 3 hl- 

nocuLare, micrnxcnpas. drawing seta, tooU r 
any optical or SCLchUSO lEuLruincnl, s*t- 
LifocimFi miarinteecL Oord-ua'u, 1B2-M 

Mad is o n .fll ktcag g. 

t CASE For inyihtrjg. Jiistlce Jcweliy 
Jabbers. 3 55 North Wclla. Chlcoro, 

_ PEmOSAL 

ARCH Bupporta tuiiom mode S3.SQ pair, 
1 mpreulnn miterta] tree. Nufuet Cp. t 
1472 Broadway. New Ygrk _ 

PARTY F'nu xslorel NuvellT ShJOplUg 
tag* to Lie on cunt lapp]* of party guests. 
10c donen. MuiIlil Co., 7*2 l Tulsne. 
gt. Lput*. Mo. 

WIN Prise munc? — ^Booklet, '-Buoortijtdi 
C'snlrsliiiik-." iP-tinvk'u haw. IDc paKlpaleE. 
BullelLIL bLxlihig 5-1 DU .UOII. Ul! prj^jTS include 
fd. World Fublhihrra. 4515-B, L'OttUge 
Grove, chLoao. 

ART FraUy girl pictures. Nifty new 
■wifia Cotoplcfp *ci 14 pictures 11.05. 
Sample package 25e. Each pkeiicrr full 
pQxtcard j;sie &ijR3l" t . Harlem. Bnt 10, 
fltation J, New York. Drp t. A -33 -F. 

AMAZE Your ftlbndx! “Myxlrry Bnr.k ,r 
Of moalr tricks shDW* how. Abso nr* uya- 
tejb character rradJug*. plus ten iAarlltiiE 
actual tricks. II.Chi [wntpoLid. If ordered 
now 10c deteiksesluinp Ircf! ELLIj Antke*. 
PpbllBhe r. 3 33 W&t 41bd, Ngw Yo rk City, 

KEVTTAUIB v-our scalp [ Stimulate 
nor m ilL IibIt gruwLhi Complete Jnatrue- 
ilCTia 12 00 fforbltrLy JtS.OOj. Manri* T-n- 
turned If not delighted after Jivc-du? 
tri al. L Wubb, LLLhanJa, QfnrRl n. 

HUMAN Annlyai*. find rLght JflU, ate., 
lllUit rail’d, 35r NuAgr Hr^ik*. 3515 - 2Rb 
Bt. , Ban Francisco. CahfornLu. 



Z-p-M "B" Complex vJtaiitin capsules 
for viro, vigor and victory. Lpwi^l c^kL^- 
ID0 capaulfex t2.cn postpaid. Send tnaaiai' 
□rdci or currency. Zbbi Raswrch Lalrora- 
luFtca, 730'J Fiiston, C hicago , Illinois. _ 
TATTOOING Outritfl. Write today 
Bt-Lt aunUn. T 2 * IrfBler. noekfnrd. DliPOt*. 

Mt'XECAN Legal ibatieni. William Cocks, 
ReLmbte Ainrrlcan Attornu^, E3Pa*o, Teg. 

MISCELL ANKOrH 

HOW, Anyone sen bhaipcp lawn mow- 
era qulcfcEr and easily with Kcenrdjre 
Ttlb aQidilhx device ht* mowST-lilode per- 
fectly. BLmply slide It along «im.p]etfr 
if-nsth of blade two or thn^ time*, and 
proxinl mn^er Kb sharp as wh«n ru-w. 
Dandy fnr .xpiswr*, too. More than l&D.QM 
kn use. 35 da^a fre.r- tna| Bend pc mon- 
ey. Just name, addr^ on pwhal When 
Knrncdjre arrive*, deposit SI wLth. pmt- 
□kan plm Je* p^nrvLra postage. Or Bend 
tl now and u'e pay pratagr If not en- 
Urely satis tied, rtrturn in 30 dayrv and 
wr'Ll rpfund money Kn full. Send today to 
Kcm- edt-e. 3QH Main 6lT*Tt. MnrTlll. IWJi- 
KNITTING! Fa^cipayng. prohiftble 
hobby for then and ftunLun bath. Have 
beautiful knitted clothes. Folio shows 
ho*-, and t^lls about nawJF*n Invention. 
Only 5Dv ptei>u-ld. Weston, £5 Rrl| & Lrrsr', 

IfBltEe^WafinlngioiL _ 

BEAUTIFUL BA nd- woven Mexican 
sarapex. blankets, babies' wear. Sample, 
Cana p. Q. D., Snltlllq, Ooikh. , McaI-cp. 

TWO S" ficautlfiil living silk cocoon* 
25c. Johmhkl r 912 Ili'ri Lqn. NaxhvLltL 1 , 

Tcmn 

MILK QoaG— fret Literature — d Ample 

Bmgml nf, World Ytnecnnca . Ind 

RIG for you. Latest moneymaking 
Ollrnx, opportunities, catalog, maxaiinra. 
Nahkt: Hated Jn directory 3 Or Idral ScrV- 
|r.\ J37-M. Fart Rtdte. 111. 

FABTOFF Keep* sleam on masses 
Sample free FToet Labgritorlcs. Tampa, 
Florida. 

START Pro A tab I (i tattooing business. 
Ite? LlLxtrUclLnm WTJio Talucn, S5l ina-jth 

State , Ctilcajo. 

LOCATING Underground oil rtcpdalts 
fnr oil wells and structures. FrJce U. 

Ghdi. Ehhkn, Pu Bpia, Ncbr. 

PAINT — Famous 33at]n3Lfi||y ndvriLaK^d 
brand. 3|a gat. paJl ?2.4S. Send stamp 
for catalogue. United, Box iodo, Newark. 
N. J 

SEND tuc For JlluMiuH-d ratal dk "Hard- 
to- dnd ULcfctnxurLbr. GnLdslkkr[d TjOd- 
uct*. Dept. M, 350 Greenwleh 3L, New 

York . 

IDENTIFY Your camp. 6 ,, k 34" ixnrd 
algti, i.ny copy. Ranwd^n @tgn Ser^ltt. 

Fttchburg, Maas. 

FINE Abrasive . i ;Lncu':i and Jmniw 25 CLx, 
each. Wtn. Caruphell, 3633 South Ave., 
Yimneibown . Gtilo. 



THE Old Hoes Trader- 
tine far Jiwappcra. Copy 3k, 
El Fain, TcklA 



lively magn- 
Bnx fil, 



"RbAUEiGUT' Button plows throughout 
the pi|hl Cue w procna'I. Recharge* when 

c-xpoird to light. For air j-aLd wardens, 
civilians, household: use. ote. 2^c Icoinl. 
Tab^r, t5 O^gppd. Spring Jlpld Mjft 

RECEIVE Gigantic mails, magazines, 
n amp Ira. Your njune In pumorou* msdl- 
ing Ibsti idc. Hnwanf, 3PI !-J Bruadwoy, 
New York. 

FIREWORKS Wholesale. Bora bur di- 
rect at whnLpsalr, write fw circular, C. C. 
□ r ulf Edit B4, La»ca*Lcr, F^ikn*. a 

" TATTOOING Outfits, supplies. 19« 
II * i s It* 1 ** F ^rcV W a Lfrn. Anribnin n . Atn 

WE Train you Ln heeame medical !ab- 
nriifpry tccbnlclan at home In spare ILruc. 
Free catalogue. Impr-rLiil TcrhmraL In- 
ititute 1 Bag IH3~J, Amlin, Tlob. 

OPT a hatter lab. Our books will help 
vou advance HariraLn CntAloir free, Pim- 
mar Mechanies. 533 Bt. out. Chicago. 

STEREOSCOPIC (Three ifLmciLxLnnaVk 
Art photos. FsrLIculars Tor stamp. Oddity 
Hou se, Et PfLrinburj, Fja. 

COATS Of arm* and crests, correctly 
paintr-d in colors or black and white, from 
heraldic descrLptinik or furnished irnpy. 
a to cm (Lprl up. HLghest grade work. Her* 
oldie Studio*, 19J4P Oakdale Avenue. Chl- 
r nap, HI. 

COLOR Guide. LrE. an r-sprrt http JOH 
rudest tbn right cdlotr*. The flpetcrunt 
Color Hrim el i minutes gues&wnrSt. Bend 
5l>a ror Model Nn. Idl, CKKiipaLd. Free 
f alder about COlOT FJfltdle, IOC.. RLdfffi- 
wood, NeU 1 Jersey, 



JUNE, 1942 



35A 




[ THATS A MUIORLESS SAJLPLAN£ 
r fOH TRAIN* IN© Priori THJS BIG 
WIN'D ^ACHING iN FRONT PROVIDES 
.TIME LIFT OF ACTUAL FLYiNG ^ 

i^irih. t cpn omoNS J ■ 



r ISOODNESS, 
i DAP, WHAT*3 ' 
KEEPING THAT 
>. PLANE TN < 
K THE AIR ? i 



^ — -j your ^ 
AftMV FLIERS GET 
GLIDER, TRA|M|WG 
^5gg* L_ ^ NOW, 



IN RECENT LABORATORY 
"SMOKING BOWL" TESTS, 
PRMCE ALBERT BURNED 



\/ SUPERS CAN 1l3Ml 
j?* TAK,t OFF FROM 
AJKiyHlGK GROUN P, 

' GETTING a tow is ) 

THE QWCK WAY. 

THAT PILOT IS ASAD? TO 
CAST OFF TH E TUW-UNE. j 
A SMOOTH TAKE - OFF 
l JDSAy 



t— ^SMOOTH 
ASA PI P£- LOAD OF 
PRINCE ALBERT > 



THAN THE AVERAGE OF 
THE 30 OTHER OF THE 

largest-selling 

BRANDS TESTED— 
COOl£ST Of ALL f 



^rasJ^FFEKENefiS Tfl 
A JN TeMPERATURB ? Jj 
LVcLL, they Dan do " 
A LOT for PiPl-SMOKERS, 
TOO; EH.JOf? 




r"* HERD'S KOtV 1 
SUPERS CAN &E LFSEdJ 
TO TRANSPORT TftOORS. 
TRAINS OF GLIDE AS 
ARE RELEASED SY ^ 

regular places to^I 

CRtlnSE FOR SURPRISE J 

Y — ^ LANDINGS A 




NECESSITY CERTArNLY 
LEADS TO fNVlENTiOW- 
TAK^ TOBACCO. 
DEmAnDEDANENPTO 
HARSHNESS, TQNGlJE- 
Bne. ALONG CA, VIE 
PR INCE A MJ iRT WITH 
ACMUn-fluamwe 




LJU^u- 

Wwc, 

N, C, 



PIPEFUlS 
OF FRAGRANT 
TOftACCD IN 

evert www 
rower can of 

PRINCE 
ALBERT 
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Popular Mechanics Magazine J 

i. FrC^lSTEftED IN Lf, B, PA- LHT OFFICE AND CAIMUA U v 



WRITTEN £0 YOU CAN UNDERSTAND 



Voi. 77 



pOSSlBLY you have 
* heard about the army 
convoy that was moving, 
bumper to bumper and 
without lights, through a 
blacked- out town. Some- 
one on the sidewalk called 
out, “How in the world 
can you fellows see to 
drive in the dark?” From 
the direction of a jeep 
came a one- word reply: 

“Meow” 

The jeep driver really 
did have cat eyes, even if 
he was joking. His diet 
included vitamin A that 
helps him see in the dark. 
In one sense, vitamins are 
as important in this war 
as are bullets or gasoline. 
Vitamin A, for example, 
is being used by night 
fighter pilots to help them 
spot enemy planes in the 
dark. It is given to pilots 
of dive bombers to check 
nosebleed. It helps pre- 
vent colds and other in- 
fectious diseases among 
defense workers. 

The war has trebled our 
need for vitamin A p and 
at the same time the war 
has cut us off from Nor- 
way, foimerly our chief 
source of vitamin-rich 
cod liver oil. When im- 
ports ceased, a frantic 
search was started for a 
new source of the vita- 
min. To everyone’s sur~ 



Thii gr-rml b Vising ihark weighed veveipl lent, with O 700-paijnd I Ever 
lhat-while low In vitamin <anl«ryl — helped pay for il* damage fa nett 
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Hdrpoon gun and line for copluring iharkt basking on turfevet 



Centrifuge fa exlract Vitamin A from oil 




prise > investigators on the west coast dis- 
covered that we had been overlooking a 
source of vitamin A that is even richer 
than (he cod. Soupfin sharks h they learned, 
have livers that are extremely rich in the 
substance. Livers of other species of sharks 
also contain vitamin A. A sharks liver 
amounts to one tenth or more of the crea- 
ture's weight. 

The result is that sharks, until now noth- 
ing hut a nuisance to commercial fisher- 
men, have become their most prized catch. 



Prices shot upward and for a while fisher- 
men who were lucky enough to make big 
hauls earned movie-star incomes. Fifteen 
hundred dollars a ton were paid for soup- 
fin carcasses in San Francisco and a boat- 
load of sharks sometimes netted $20,000. 
Even a 10-yea r old youngster who hooked 
a soupfin from a wharf received $45 foi- 
ils liver. 

The high prices were the result of spec- 
ulation and today shark liver prices arc 
being stabilized. The actual price paid for 
sharks now depends on the vitamin A con- 
tent of the liver and this varies with the 
species, scx T season of the year t and local- 
ity in which the shark is caught. In Los 
Angeles, Truesdail Laboratories. Inc_ r is 
busy determining such variations in vita- 
min content and is testing shark- livor oils 
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from as far away as the west coast of 
South America. 

The importance of vitamins has been un- 
derstood only in the last decade or so. 
Vitamins are substances that in Stnall 
amounts are necessary for healthy along 
with other foods such as proteins and car- 
bohydrates. It is now realized that the suf- 
ferings of some nf the early polar explorers 
were due entirely to lack of vitamins in 
their foods. To a certain extent the Amer- 
icon pop Lila (ion has been starving itself of 
the vitamins it needs. 

This is because, explains Dr. Roger W. 
Truesdail, Americans who live in cities 
have come to insist on convenient pack- 
aged and refined foods in 



Medical men ars im- 
proving ihp nigM Viliflo 
of flier* by adding Vila* 
min A la d i L-t. Here □□ 
frngmitr prvri out aF 
the test "cold ^;h□■mbel^'' ,l 



At the left ]i g halibut, 
at the right a I urge- rock 
i — cod Tlve&e are among 
(ho vpri&ljsi of fish 
whose- hver& rank high 
irt yield of Vitamin A 

K^op this chart (hgw> 
png The sources of viici- 

mini irt tommin food^ 

n is on excellent guide 
far planning htallh- 

building meali in- a 
wartime economy 
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VITAMINS I N COMMON FOODS 

i Compiled from thfc NulrichorE by Roger W. Tctitidoil, Ph, P . !i 



FOOD 


VITAMINS 


A 




c 


D 


G l'& i ) 


ORANGE OR LEMON JUICE 


X 


XX 


xxx 


. . r 


XX 


TOMATO JUICE 


XX 


XX 


XX 


■ + -B 


XX 


bread, white 


X 


S sr + 


t , , 


■ ■ * 


X 


BREAD, WHOLE WHEAT 


X 


xxx 


1 * ■ 


¥ 8 * 


X 


MILK r WHOLE 


xxx 


XX 


X 


X 


xxx 


MILK, BUTTER OS SKIMMED 


X 


XX 


X 


. * . 


xxx 


BUTTER 


xxx 


. . . 


. . . 


X 


. T . 


EGOS 


XX 


X 


. . ■ 


XX 


XX 


LIVER, EfEF r PIG 


xxx 


XX 


X 


X 


xxx 


MEAT (Average) 


X 


XX 


h I * 


„ « ■ 


XX 


NUTS 


X 


xxx 


PI + R 


. + ^ 


XX 


FRUITS, FRESH | Average- 


X lo XX 


X to XX 


XX to xxx 


. * ■ 


X 1* XX 


GftEEN VEGETABLES, FRESH <Av»r D g t , 


XX to xxx 


X Eg XX 


X to XX 


* ■ ■ 


X to XX 



XXX = Excellent Source: XX = Good ra Fair Source^ 

X = Prir-^nl bvt Pear Sourter . . .= No Appreciable Amounl or Evidence Lacking 



which much of the vitamin 
content has been lost. Like- 
wise, most of us do lit tle heavy 
manual work these days, 
hence we don’t eat as much 
as we otherwise would and ns 
a result our vitamin intake is 
low. IL is estimated that less 
than a quarter of the popula- 
tion consumes ihe well bal- 
anced diets that contain all 
the vitamins a person needs. 
One out of every ten men who 
have been examined for se- 
lective service was found to 
be suffering from disabilities 
connected directly or indi- 
rectly with nutrition, 

iL A start has already been 
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From quarti ullrovioleT royi ere- 

ariog Vitamin D in body: lh« disk at rnt- 
tor of She tamp g^nurotci inf ro red wpyp? 



Threilier shark, now being so ugh I for if* vitamin-rich liver, is 
charaderiied by an efikel l-all I hat b as long as it* body 



made to educate everyone on the impor- 
tance of well rounded diets, and what those 
diets are,” says Dr. TruesdaiL 4 'Such edu- 
cation will take years, yet today America 
must develop its full efficiency at once, 
Because of this, many o£ the aircraft plants 
and other defense factories are providing 
vitamin pills for employes to supplement 
their average diet. But don't take this as a 
recommendation that you should dose 
yourself with vitamin pills promiscuously. 
The best balance is obtained by eating the 
right foods, including fresh foods, properly 
prepared. And remember, even at best a 
dose of concentrated vitamins won’t endow 
a person with superhuman qualities; such 
supplements merely make up for the vita- 
min deficiency in ordinary diets," 

Vitamin A, the substance that is neces- 
sary for normal growth, tooth and bone 
formation, proper seeing, and resistance to 
infections, is found in liver, dairy products, 
green leafy vegetables, and in bright yel- 
low fruits and vegetables. Vitamin B, the 
absence of which causes beriberi, occurs 
in meats, whole grains, milk, and in some 
vegetables. Vitamin C, fhe lack of which 



causes scurvy as well as dental 
and gum troubles, is contained in 
rich amounts in citrus fruits and 
juices. Vitamin D helps the body 
Utilise calcium and phusphoms 
and is contained in such commodi- 
ties as butter, eggs, and canned 
salmon, It is the scarcest of all the 
known vitamins in natural foods. 
It is also the sunshine vitamin, 
being formed in the body by exposure to 
sunshine or to ultraviolet radiations. Vita- 
min E and a number of other vitamins are 
contained in milk and other usual foods to 
a degree adequate for most people. 

Certain kitchen practices should be fol- 

{Contiftued to page 162 ) 



Lockheed Aircraft worker i* k*pt ot pent of tffitioncy 
by clatei of vitamin* supplementing normal diet 
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Pickup "Jaw” 

Incendiary bombs, 
sputtering viciously, can 
be handled in safety with 
a jaw like scoop combin- 
ing a shovel, hoe and 
shield. It consists of two 
movable metal plates, 
opened and closed by ma- 
nipulating o sliding rod to 
which one plate is at- 
tached, The operator 
crouches at the end of the 
long handle* where the 
other plate shields him 
from the intense heat. To 
pick up a bomb, the scoop 
is set down with the two 
curved plates on either 
side of the missile, and 
then it is closed like two 
jaws. It can be used also 
for scooping up sand and 
spreading it over the 
burning bomb. 




Handley Incendiary 

.1 vMj ■ Hr. ^ „ ' 



Demon itruling willi f'unoi, Tcflj hsw jaw* gf pickup device, a pc ruled from 
dittane*, can $mb incendiary bomb and, rlghl, drap ii into pail of sand 
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Self-Propelled Combine Can Be Operated by One Man 




mechanism, a wheel raises or lowers the 
platform and another lever engages or dis- 
engages the entire platform conveyor, cross 
conveyor canvases and reel drive. Oper- 
ating on a separate drive, the threshing 
speed remains constant regardless of the 
ground speed, A 12- foot swath of grain is 
cut in front of the unit, and since no trac- 
, tor loads the way the standing grain on 
\ ll (A an opening cut is not 

< tramped down. Both a 

'Yd- •~ i b • bagger and tank model 

are offered, the bagger 
^ accommodating either 

V one oi" two men besides 

— h the driver. The tank 

jr®* ' " model is equipped with a 

o 45-bushel tank, A larger 

* Z si 7.0 model, which takes a 

J 16 -foot cut, is available 

J for big acreage operators. 



Savings in fuel as well as the labor of 
one man are possible with a self-propelled 
combine which operates on only one en- 
gine, instead of using two as in the case of 
a tractor- drawn implement. One man can 
run the new combine. With hand levers in 
easy reach he can adapt the machine 
quickly to meet all crop conditions. One 

lever operates the threshing and culling 

* . * * "f v t 

, ■ L i/frL. it- 



CStarting with only 1,000 
Frequency Modulation 
radio sets in use in Octo- 
ber, 1340, a year later 
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Combine driven by ih Owft trig in* can be spa rated by On* man a« all ten- 
Ir^ti art placed within eaiy reach 4f pnyerae In rhe driver J i «al 
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there were 100,000 gets in 
American homes, 
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Human Senses Duplicated by Man-Made Tools 




Girls stcmdin-g bcrck of Itibln iridic at* by v-aricftjy 



¥&* ihe of fhfl rotjjnfivo LnnlrumenT* 



All five physical senses can be repro- 
duced by various types uf man-made ap- 
paratus which are even more sensitive than 
ihe senses bestowed naturally. Five such 
instruments were demonstrated publicly 
by engineers of the General Electric com- 
pany. The electric eye + for instance, can 
gee in the dark, where human eyes are 
blind. To an electric sound detector, or 
noise meter, a fly walking over the face of 
a microphone sounds like soldiers tramp- 



ing over the dr ill grounds. It also picks up 
the sound of a dollar bill falling on the floor 
and a cat walking over a rug. SuifatL-i that 
feel smooth to the fingers, when tested by 
a smoothness gauge, become as rough as 
the rocky mountains. Then there is a mer- 
cury detector able to smell the poisonous 
mercury vapor missed by the nose. An- 
other instrument can taste the smallest 
drop of lemon juice in a glass of water, a 
sourness which human iaste cannot detect. 



Leather Kit Holds Six Tools Handy for Air Raid Warden, . 



Enclosed in a handy pocket kit made of jobs, A one-blade knife serves as a han- 
leather, with a snap fastener, are six small die for the hammer, chisel, awl, screw- v 

tools — sufficient to do many minor repair d liver and a three- inch saw. 1 1 is intended 




Lcaiher f older holds th<. wt-rtW'i looli coiwtnkfllly 

{ 6 2 ^ E CL hbU m * 
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particularly for air raid wardens. 

In, <1 

[v\. 

Collision of Birds With Airplanes 
Is Major Flying Hazard 

Y 

-r- 

Research to find materials that will pro- . 
teqt airplanes against damage by collisions 
with birds is being advocated by Allen L,. 
Morse, chief of the aircraft development 
section of Civil Aeronautics Administry-' ■ 
tion. He points out that such accidents 
have totaled 61 since 1939, two-thirds oc- 
curring at night and more than one- third 
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shattering or penetrating the IT* 
windshield. In one incident a flock ^ 
^ of five swans hit a plane at night, , o 
L j One penetrated the leading edge 
of the left wing, the second almost 
tore oft the left vertical stabiliser, 

^ jamming the rudders; the third 
struck and dented the engine cowl, 
and two swans went through the 
propeller. Wild swans weigh as 
\ much as 20 pounds. Even small 
r -V birds have penetrated wind™ 

^ shields, and in one instance □ bird 
^ continued through the bulkhead, 
traveled the length of the cabin 
w and penetrated the rear wall. 

k— ^ 

Blackout Window Shade 
Has Light Face Inside 

Opaque window shades of semi- 
rigid material, developed for 
blackout, have an outward surface 
^ of black, while a cheerful ivory 
\y finish faces the interior. By a cor- 
v rll g a ting process the shade is given 
a one-way rigidity that permits 
£ j - rolling and unrolling and keeps 
the edges snug against the window 
7 frame to prevent light leaks. In its 
% simplest form the shade may be 
fastened to the window frame by 
^ means of adhesive tape. A more 
m M convenient installation may be 
made by fastening one end to the 
, ' top of the window by means of 
slats, and rolling the shade up- 
J ward from the bottom where it is 
4 fastened to another slat. When 
"^not in use the shade remains tied 
K at the top with a cord. 



Crop of Rubber Plants Speeded 
By Labor-Saving Methods 



Blocfcout sherd* it rolltd up On ibl ai ihfr bottom 



Machines for planting and harvesting the seeds 
of guayulo, a plant which yields rubber, are aiding 
in the fight to relieve the threatened rubber short- 
age. One machine gathers by vacuum 
enough seed from the rows of guayule 
plants in one acre to plant 10 acres. As 
seeds are vacuumed, they are stored in a 
bin at the rear of the machine. Another 
machine operated by four men prepares 
holes for transplanting seedlings and cov- 
ers the plants after they are dropped into 
the field by the men. Each man can plant 
fit) seedlings a minute by this process. Once 
it is started, guayxile grows without much 
help, needing relatively little moisture. In 
harvesting, the whole plant is taken, finely 
ground and dumped into tanks of water, 
where the crude rubber floats and is 
skimmed off. The pulp can bo handled by 
the same machines that process rubber. 



M 
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DOGS of) WAR 



A dog sentry leaps over hood of □ "jeep." In tht tamo way, the dog* go CVir fonevt acid other barrier* 
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Y\/AR dogs of the United States Army 
* * are distinguishing themselves for 
bravery in the line of duty. 

Recently a soldier and his dog companion 
were walking beat on night patrol against 
spies and saboteurs. AU was well* as far 
as the sentry knew, but the dog's keen nose 
detected someone lurking in the brush. At 
the first growl the soldier challenged the 
unseen prowler. There was no answer. At 
once the sentry gave the{^hap> command 



“Get him!” The dog leaped forward with 
a snarl and an instant later there was the 
sound of an impact and a cry of pain, The 
man was captured. 

One soldier and a dog are better than 
two men for guaid duty and for extended 
sentry duty in the field. The four- legged 
sentry smells and senses danger that the 
human can’t see or hear. There is no 
chance now for the soldier on night patrol 
tv lx- attacked by surprise or ambush. His 
dog is a “one shot” weap- 
on far better than a rifle 
in the dark. 

At Fort MacArthur 
near Los Angeles the 
Army is using dog sen- 
tries in an operation that 
started as an experiment 
and that has turned out . 
to be a success. Several 
dozen dogs go out on mil- 
itary duty each night. 
Some of them guard en- 
closures by themselves 
and give the alarm if any- 
one approaches, while 



Trabinf a dog io tow big r*ftl 
of telephone wiro mo Ices him 
useful in communications work 
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others march with regu- 
lar sentries. 

Ordinarily a dog obeys 
one master best, but at 
Fort Mac Arthur the de- 
sire has been to produce 
trained dogs that will 
work equally well with 
any soldier. Under the 
direction of Lieut. CoL 
Glen Miller, a training 
course was worked out by 
Sergeant Robert IL 
Pearce that teaches the 
dogs to operate anywhere 
at any time and under the 
command of any soldier 
who is in charge of them. 
Savage fighters when the 
need arises, they are easy 
to control. They are 
trained to attack anyone 
who approaches a sentry 
and yet each permits 
himself to be handed over 
quietly to the sentry's re- 
lief when the guard is 
changed. Dogs work with 
different men each night. 

High intelligence and a 
combative spirit are two 
of the canine enlistment 
requirements. And an 
Army dog must be able to 
knock a man down. Even 
a 200- pound man can be 
knocked sprawling by a 
dog that weighs only a 
quarter as much but that 
has learned to make a 
tremendous lunge and to 
hit high. 

Most of the canine re- 
cruits were household 
pets in civil life and are 
friendly with each other 
at the start. But each be- 
comes extremely jealous 
of the other dogs as train- 
ing proceeds. The Army 
has a waiting list of near- 
ly IjOOO dogs whose own- 
ers have volunteered 
them for the service. 

You can teach an old 
dog new tricks, fortu- 
nately, and Sergeant 
Pearce picks dogs that 




Trainer encourage* dog te fight "prowler' 1 and ta go after the right arm, 
the one which usually wloU* a dub or other weapon 




Carl 5pilit adjusting earphones and ?moH radio an dag. The radio unable* 
trainer to give commands when dag is lOme distance owoy 




By having dog [amp ever tfi* extended arm, the trainer gradually teaches 
the animal haw ta leap 4v<r high fentel and walls 
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Dog in f reining far army work if shown fee king trainer who lurki 
in both** wilh a weapon 



have outgrown the playful puppy stage. 
The training methods that he has devel- 
oped are simpler lhan most and result in 
rapid and thorough training even for dogs 
that are five or six years old. First on the 
program arc several weeks of standard 
obedience instruction. Pearce and several 
other trainers all work with each dog. This 
helps the dog to understand that he is to 
obey anyone who takes charge of him, 
Mext tlic dogs work out on a stuffed 
dummy hung several feet off the ground. 



They have to leap at the dum- 
my to reach it and this teaches 
them to attack high. Then a 
volunteer dressed in several 
old overcoats and with his arms 
and hands bandaged with pad- 
ding engages each dog. The 
man fights always with his right 
hand to teach the dog always 
to go after that aim. 

Finally comes the condition- 
ing that trains the dog to regard 
every si range]- with suspic ion 
after dark, This part of the 
training, naturally, is carried 
on at night, and consists of 
startling the dog by having 
some of the trainers leap at him 
from behind bushes or from 
around corners. Alarmed by 
such an attack, the dog fights back savage- 
ly, This puls him constantly on the alert 
against surprise. 

When a dog graduates from training 
school Sergeant Pearce stamps his name 
on a regular identification tag that reads 
* l U, S. Army Dog Sentry 1 ' and attaches It 
to the dag’s collar. The dogs work IS hours 
a night with one night a week off. They 
get a meal of raw meat in the morning, 
sleep most of the day and sun themselves 
in the afternoons. 




Here trairnpv dod m aid average*! and pratetted by hand 
and arm padding, reaches dog la attack 



Held hy (bfljiir dag it paired fa iprmg a I 
tralntr wha ti encouraging him to fig hr 
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Similar to the work of the dog 
sentries at Fort MacArthur but 
not connected with it/are the du- 
ties of a group ofyOGgs that are 
guarding some c^tne depots of the 
quarto rmasteiyCorps on the W€>&t 
coast, ThejKf dogs were trained 
and dorurfed to the corps by Carl 
Spitz^Hollywood dog trainer. 

Spitz picks dogs that are about 25 
inches In height and that weigh 
80 or 90 pounds. He finds that 
purebreds are easier to train than 
most crossbreeds. Gentian shep- 
herd^ collies, doberman pinschers,. 
malamutes f and other working 
dogs take the work seriously and 
make dependable guard dogs. The 
dogs that he is training for mili- 
tary service are taught to regard 
with suspicion anyone who doesn’t 
wear a uniform. 

The first part of the schooling 
that Spitz gives his animals, of 
course, is the regular obedience 
training by which a dog learns to 
sit, drop, heel, stay, and come. 

Jumping over high and wide ob- 
stacles, carrying and retrieving 
objects, and barking on command Dog tentry descending from High platform climbing to 

are other parts of the course. The lhfl thl * * r « tnan 9 *™ h " wa v to amount obstacles 
dogs learn how to search for a h . „. , . * , ...,, . . 

Rolf -ailing boundary fence or military post wim dog senlry 

suspect who may have concealed 
himself, how to give an alarm, and 
how to attack. Part of his system 
is tn teach the dogs to realize their 
own strength so that they will 
have the advantage of perfect con- 
fidence in a fight. 

Most dugs abhor smoke and 
noise and yet dogs in military 
service should carry on their du- 
ties in spite of such conditions. 

Accordingly the dlogs are walked 
and rehearsed through clouds of 
chemical smoke and they are 
taught to work unperturbed while 
firecrackers, torpedoes and guns 
are discharged close by. To be 
able to control the actions of a dog 
- far in the field* out of sight or 
hearing, Spitz ha.s experimented 
with a short-wave radio, the re- 
ceiving set of which is carried by 
the dog. Earphones may be used 
but the best results have been had 
with a small speaker built into the 

(Continued to page 164} 
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At lower rtghl a truck hauls ihe ready-buill home 16 ilt tltm, where 6 GrdrtP HfH ft to t4n<ntr FouncfbtiOft 
pieri (Ifrfi), At f(ur and of living ream {lower left} is kitchen unit and dears to bedroom and bo ih room 



Ready-made insulated houses built of 
welded steel panels, weighing only nine 
tons equipped, are being trucked from fac- 
tory to homesites and laid on prepared 
foundation piers by tractor crane. The 12- 
gauge sheet steel used In making the houses 
is too light for most war purposes. The bas- 
ic “apartment- house 1 ' is 11 feet wide and 
27 feet, 2 inches long. Inside is a 10 by 
18 VS foot living room; at one end of it is a 
kitchen unit comprising sink, electric re- 
frigerator* eleclric stove and storage cabi- 
net. On one side of this kitchen unit is a 
door leading to the bathroom, on the other 



side the bedroom, with a built-in roll- away 
bed. A hot water heater is also included. 
The kitchen unit, when not In use, is corn 
cealed by a Venetian blind that can be 
pulled down to the floor. 

2?iibf — — 

Exposure to 63,000-Foot Altitude 

Would Kill by Boiling 

If pressure -cab in airplanes of the future 
should ever fly as high as 63,000 feet, any 
failure of the pressure system would cause 
instant death of its occupants, says Major 
Harry G. Armstrong, director of the re- 
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search section, School of 
Aviation Medicine* al 
Randolph field,, Texas, 
He explains tha t baling 
point depends on atmos- 
pheric pressure as well as 
on temperature, and at 
the normal temperature 
of the body its fluids will 
boil in the presence of re- 
duced pressures at 63,000 
feet. However, this fact 
does not worry the Air 
Forces, since oxygen 
alone will sustain con- 
sciousness at 47,000 feet, 
^ A 

i /\ ^ j J 

Adjustable Bracket 
Attaches Outboard 
Motor to Canoe 



Without drilling or 
piercing the hull with 
screws or bolts, an out- 
board motor can be at- 
tached to a canoe with an 
adjustable bracket just 
brought out. The bar 
' -^'straddles the canoe and is 
fastened rigidly by two 
* wing nuts that bolt ■ 

^ through the gunwale 

openings. Then the mo- 
i tor is attached in the con- 
^ venlional manner. Both 
motor and bracket can be 
removed easily. 



V 
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Four-Place 'Defense Ambulance* ^ 
Loads and Unloads Easily 




Tap, rn moving patient from ambulance- tkelchei ihew interior arrangement 






Swift evacuation of injured and helpless 
persons from bombed areas is made possi- 
ble with a four- stretcher ambulance de- 
signed for use in civilian defense work. 
Besides carrying four patients on standard 
type stretchers* the ambulance has 
for four attendants who can get in 
without crowding the patients. Any ol the 
stretcher patients may be removed or new 
ones loaded without disturbing the others. 
Folding bench- type seals at the sides, 
when erected for use, will carry 12 adults 
or 20 children comfortably. Interior light- 
ing is provided for runs during blackouts, 
and a circulating system supplies fresh or 
heated air, First aid and fire fighting equip- 
merit are carried in special compartments. 



<jSovonty-fivG tons of rubber go into a 

Wing null attach cross bar ill rough gunwale apeningi battleship^ ajld a ton into a medium tank. 
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BLACKING OUT HOLLYWOOD 






i-*-*\*A t- 



Holly woad^i mg picture studios are o '"bright 

spot" viable from the air fo t many miles, but 
they've been organs led for quick action if alf 
raids come. Above, electricians are culting gEf the 
power a t the Warner Brother* itudig during a 
praclico blackout, Air raid she-tlen have also 
betn prepared in the film cgJgny, and ibelow) an 
air raid rehearsal finds gctor* and technician* fil- 
ing info the reinforced concrete bailment on ihe 
Warner lot. A steel -he Imetpd warden directs ihem 
rnlo Ihe sand-bagged entrance. The sheller Jt 
slacked wish food, water and medical supplies 



It might be a good spot for air raid watchers* 
but Shfr tow©r at left is on extensible mount 
for cameras. On same outdoor scenes cameras 
shoal various angles from the four platforms 






■y 
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You'd scarcely cpnirde-r the film prqcfu!±-> 
ing studios a milirpry larged but the 
clustered buiFdings make an easy tar- 
gtrl for cnpmy hpmljprl 1o find; So 
Hollywood h nor weiring for a mid to 
prepare. As part of their schooling far 
Wor r £i i c li r warlt r p first pid crow 

iob o^e and at left scraps an injured" 
man la a special stretcher and lowers 
him &pfc:ly from Ihe r odF pF o building 
IfiOl WOS pprt dF p m-ptipii picTurc i- et 



Tlin birj s^ucJigi in the rtip vie Capital havrs 
their bwr hci&pisols,. which are equipped 
lo take care of casualties in any bo nib ing. 
First aid corps hove plsa been formed, 
and above} a squad of rescuers rushes a 
"vitlim" an a stretcher to I he firsr aid 
hendqu Piter* in practice fo* cirsoid work 
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Bright Plastics Go to Bat for Metal in the Home 




Attractive in their own right as well as useful substi- 
lulri far me lab plcsslic ufensiU af cellulose acelole ore 
bringing □ doth pf brig hi Cslof into ihn hgim?. Or it 
may be color last brighinest., os in the cry stal-dear 
fruit corer, a-bove, whkli ii unbreakable 



Fftotcw from# Hercules FourcSnr to. . / 

U- . f ‘ i 

Dynomitp Ond pbo-la graphic film arid egg 
[tups bear rig jparlkulcir faFnily fo semblance 
yet lhey r ra- firsl coutin*. TW film in yuvt 
camera it made af cellulose aceta-le, cmd 
that fruit or cheese knife ot the top af this 

tDlumrt — dcvE-rly designed Id p I* e ven I loss 

of juice in culling— was molded from pow- 
der based an cellulose acetate flake made 
by Hercules Powder Co, r mnfcsrf also of 
dynamite and gunpowder. An inexpensive 
replace merit For Ihp ilpin less- steel knife,, 
the fruil cutler can be had in crystal^ pink 
ar blue. Be law il is a salad st= t of "cryitaL 1 ' 
Cellulose acetate; it r * nonchipping, and im- 
parts no foreign tnite to Ihe food. At the 
left center ore a duster af "color accents" 
for the breakfast table— on egg cup in red, 
ar combination af red and white; plastic 
salt and pepper shakers that are maisture- 
praaf and available in various bright egl- 
orj T At ibi ci botlorn ore more plastics for 
the kEl<h*n— medsurpng cups, funnel, ""four- 
leaf 1 '' frame for Ihe clock, knife and meas- 
uring spoons, all brighl-hued and maided 
from plastic powder into modern shapes 
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SHOOT THEM IN COLOR 




Beautiftill ^dnfhiDmii Con b* 
mada rrndoon by uiing Iht fib 
doftrgnatrcJ ffir that pU/pOlB and 
by fxptrinitnfmg with lighting 



HeiVi how the ahavt KedochrQffl* -+ 
wo i mod*; any ametiur can da 
th# Tom* tert sif work if hk cnm- 
erO k Rtlad with a pre-par km 







Aimong Iht ihmgji ihctl you enm do with Kodochramoi it duo raft lamp particularly tfit 



mar* trpn»lu4*ni onti- Nat* rcneirt way* in which lh« Kodachramev can b# applied la ihadu 



T^ODAY any amateur photographer can 
* take beautiful, full-color allots if he is 
careful and stays within the limitations of 
his camera. And he can do it with a cam- 
era costing from $15 to $35. 

Natural hues of outdoor and indoor sub- 
jects may be captured on Koda chrome film, 
which opens up the field of color to the 
amateur. Upon exposure the film is sent 
to processing laboratories for conversion 
into transparencies that may be enjoyed 
by holding them between the eye and a 
light source, by projecting them cn a screen 
like the '‘magic Lantern™ slides of forty 
years ago or by looking at them in an in- 
expensive viewer containing an electric 
lamp behind translucent glass. 

Alter satisfactory Kodachromes have 
been made, they may be turned into color 
prints at reasonable cost, From either 
35 -millimeter or Bantam size transparen- 
cies, in 2 x 2 -inch mounts with standard 
central openings, enlargements may he ob- 
tained in two sizes. The smaller enlarge- 
ment is about 2 *4 x 314 inches, which comes 
with rounded corners and minus margins, 
at a cost of less than one dollar. The larger 



is a print 5% x 7% inches, and is more ex- 
pensive, Prints may be obtained through 
any camera supply shop. 

To obtain entirely g satisfactory results 
from Kodachrome film, the amateur must 
be sure his camera is equipped with an 
anastigmat lens, which has the ability to 
produce pictures that win be sharp not 
only at the central part but from edge to 
edge. Such lenses are free from aberra- 
tions, or errors in performance which cause 
defects in the pictures or distortions of the 
light rays passing through the lens. 

Among the $15-to-$35 cameras especial- 
ly designed for Kodachrome work is one 
that takes K828 size film, eight exposures 
to the roll, and is fitted with an f:4.5 anas- 
tigmat special lens. Three others, taking 
R135 ske film, are equipped with f:5.6, f:4.5 
and f-3,5 anastigmat lenses, respectively, 
yielding excellent color shots. 

No filters or accessories are required for 
average conditions, because Kodachrome 
film is made in two types, “Regular' for 
daylight work and ‘Type A" for photo - 
flood lamp exposures. It is necessary that 
each type be used with the kind of lighting 



for which it is in tended. Fil- 
ters are available which en- 
able the amateur to shoot 
with either type of film and 
the alternate light source. 
These filters should be con- 
sidered, however, as an ex- 
pedient rather than a regu^ 
iar practice. A colorless 
haze filter (Wratten No, 1), 
which absorbs ultraviolet 
rays, is used with Koda- 
chrome Regular for distant 
scenes which show bluish 
haze, for cloudy days and 
for some snow and water 
scenes. It prevents exces- 
sive bluishness in the color 
picture. 

Good Kodachromes are 
relatively simple to make, 
provided care is exercised 
in several important details. 
The general precautions 
necessary in black-and- 
white photography, such as 
sharp focus and steady cam- 
era. are equally important 
in color photography. In ad- 
dition, the amateur should 
consider accuracy of expo- 
sure proper lighting con- 
trast, variations in the color 
of sunlight and tungsten 
light, and color harmony. 

For best renditions of col- 




ts a minkuur* c&mtOTi tif tho popular Iyp4; it ha* an anatiig- 



Srarfoptkan affacti cam b* obleintd by lifting two profvctere and viewing 
picture W*lh Poloroid-l-arit glaiiei; without glami you 140 douhk imago 








TFiit bonM^iFul color shol iliowt quality ob- 
tained ky prop-^J handling of ihq cameui 



Bat inumacl expoiuro lima will givt you 
■either ioQ light or foe da rk Kodothrome* 



ofs on Kodachrome film* exposure must bo 
correct within one-half stop or lea IS open- 
ing. And the type and condition of light, 
as well as the direction Eit which it strikes 
the subject are important 

In bright direct sun]ighl p with the sub- 
ject facing the light, a basic exposure for 
an average subject combining both light 
and dark objects in approximately the 



same proportions would be I 50 of a sec- 
ond ivith the lens opening between f:5.6 
and f:8. With light- colored subjects — snow 
and beach scenes, light-hued flowers, sub- 
jects with blond complexions and others — 
move the lens opening to f;8. For dark- 
colored subjects— dark foliage, deep- col- 
ored flowers, dark animals, buildings, etc. 
— f:S.G should be used. 

Special consideration must be given to 
subjects lighted from the side or from the 
back. For example, an average si delighted 
subject, when the sun is bright and direct, 
requires an exposure of 1/50 of a second at 
f:4.S h or 1/25 of a second at f:6.3, The same 
subject backlighted— the light coming from 
behind the subject— won Id need twice as 
much exposure* 1/50 at 1:3.5, or 1/25 at 1:4.5. 

Many desirable effects can be obtained 
when live sun is slightly obscured by a hazy 
atmosphere. Under these conditiom, the 
basic exposure for an average subject 
would be 1/50 at f:4.5, or 1/25 at 1:62, For 
light-colored subjects, use 1/50 at f:5.6 and 
fur those that are dark. 1/50 at fr3.5 or 3 25 
al In open shade on a bright day. the 

photographer should use 1/50 at f;3.5 or 
1 '25 at for ran average subject, 1/50 af 




t— Simple tlpaiul^B Quido if a yo Suable aid 
in making gu&d KodotbrCin** out of do^rt 




f:4.5 or 1/25 at f:6,3 for light- 
colored subjects, and 1/25 at 
f:4,5 for dark -colored sub- 
jects. The same exposures 
stand for shooting when the 
sky is overcast, cloudy but 
bright. 

In the shade on a bright 
day, the' basic exposure for 
an average subject should 
he 1/25 at f:3.5 and with 
light-colored subjects, a lens 
opening of f:4.5 should be 
used. Dark-colored subjects 
would require 1/10 second 
at £;4.5, but the camera must 
be placed on a. firm support 
to prevent movement. 

* A correctly exposed 

£ Kodachrome has all the col- 
ors fully represented, and 
the properly projected pic- 
ture is neither too light nor 
too dark, assuming, of 
course, that the subject was 
not too contrasty to record 
properly. An overexposed 
transparency appears dilut- 
ed. or too light. A blue sky 
will be very pale or even 
while, a red sweater will ap- 
pear pink and flesh tones 
will be very pale. An un- 
derexposed transparency 
appeal's just the reverse, or 
much too dark. 




Vou ton (it black-and-white pidunt ham Ksdnchiomii; ntti Kodo- 
chram# at lop and the corresponding black-end- white, bottom, right 



Thi* h the exact lit# sf color print* tht amateur can git from hie 
Kodachromn at raneaitoble coil; juM contult your camera dealer 







Adapter ring, info «fakh hoi been interred a Seriet V filter, 
feeing slipped unfa «O0tAgm0l ipe<ial ff:3.S lens on a Kodak 35 



Exposure tables supplied with Kodachrome film and 
the Kodaehrome outdoor exposure guide for 35-milli- 
meter and Bantam film deal with pictures in different 
types of light and offer numerous suggestions for unusual 
conditions. Occasionally there are unusual subjects to 
which exposure guides cannot be applied readily. If the 
picture is important or impossible to retake, it is sug- 
gested that several exposures be made: one at the stop 
representing the best possible estimate, one at the stop 
below and a third at one stop above. 

A Kodaehrome transparency having dark areas which 
are much too dark or light areas which are too light 
indicates the subject brightness range was too great. It is 
important, therefore, to photograph the subject in such 
a manner that an excessive brightness range be reduced 
or avoided. Outdoors, this generally means care in choos- 
ing the camera position. Having the sun behind the 
photographer's back results in satisfactory lighting, or 
other positions which give sidelighting or backlighting 
are also satisfactory if the shadow side of the subject is 
well illuminated. For closeups of flowers, people and 
small subjects, a white sheet or large white blotter, placed 
just outside the view of the lens, will serve as a reflector, 
illuminating the shadow portions and giving a more even 









f- Top fa ftkottam, variayi Itghlhig »iHllliMi p with S donating ff» 
tufejarih bright dfrwtt tunligM, bright indirect iiinVighl, in ihadi 
mi bright day, dbudy but bright, and weak haiy tun with 
»ft shadow*, Camara wtting should fee watched «arvfuHy 
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Another uu that con bo mod* 
of Kodpchrotfioe k til d+rarallng 
a traniliKOfvt glgiv J ow l box 



range of brightness over the entire picture. 

Kodachrome Regular film is balanced 
?e daylight sunlight, yet it will 
isfactory results from an hour 
sunrise until an hour or two 
sunset. Near sundown , the direct 
rays of the sun are much redder than 
earlier in the day, and much less bright. 
However, the results are not necessarily 
displeasing, for sunset pic- 
tures, usually showing prom- 
inence In the reds, are a fas- 
cinating field fqr the amateur. 
Considerable variation in col- 
or may be noticed in a series 
of pictures made when the 
sun is alternately clear and 
obscured by clouds, 
under a gray vi 

white sky, are somewhat more 
bluish than those lighted by 
direct sunlight, and subjects 
in the shade, illuminated only 
by the blue sky, appear very 



bluish. For pictures taken on dull days — 
the sun obscured by clouds— a haze filter 
slipped over the lens will produce a warm- 
er color rendering, 

Kodachrome Type A film can be used 
without filters with any of the photoflood 
lamps. Probably the best for general use 
is the No. 2 t which has twice the candle- 
power and three times the life of the No. 1 





Tbit fl on ftotJa-chr-n-mr'i nffnftivnnDil 

in taking night shot*. of tuch fbjcrhj c i Ch nit- 
ron* d^orcimrif and illuminated fountain* 



Tho po*l-ibiliti#S for molting good K.QdaChram«* r 
like ihif, or* virtually unlimited 




lamp. Ordinary home lighting lamps should 
not be used, as their light is more yellowish 
than thal from photuflouds and will result in 
too- ye I low transparencies. Any sunlight en- 
tering the room, when Kodaehrome Type A 
is being used wiLh floodlight will result in 
pictures which are too blue. The remedy is 
lo use Kodaehrome Regular film w'ith day- 
light type photo flood lamps. These lamps also 
may prove beneficial when a subject illumi- 
nated by daylight requires supplementary 
illumination. 

Care must be exercised in the arrangement 
of color lor indoor photographs. Most indoor 
subjects are people and the lightness and 
darkness of the background should be close 
enough lo the face so (hat it will photograph 
proper Jy n but it should also afford some con- 
trast to tile subject. Dark subjects are usu- 
ally best presented against a lighter back- 
ground, and light subjects against a darker 
one; in general, the background color should 
be of a subdued nature. 

Black -and- white pictures must rely to a 
great extent on contrast and lighting for ef- 
fectiveness- Kodachrome differs in that very 
acceptable results may be secured with flat 
lighting, because a color picture depends upon 
color contrast for its quality. Informal close- 
( Continued la page S 7A) 
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Knockdown House Can 




Rebuilt 









Prefabricated houses which can 
be set up quickly, and later disas- 
sembled, trucked to another site 
and rebuilt within a single day, are 
the latest solution offered for de- 
fense housing at army camps and in 
rural areas where muni 1 
and other war Indus 
springing into being. Already ine 
Federal Works Agency has ap- 
proved purchase of about lU^OU of 
the portable houses, and plans are 
made for acquiring more units in 
the future. The houses are prefab- 
ricated of synthetic boards manu- 
factured from old newspapers 
which are processed chemically and 
pressed into sturdy boards. In one 
demonstration a single family 
dwelling containing two bedrooms 
was taken apart, hauled 30 males by 
truck over country roads and re- 
assembled at the new site, all in 
less than eight hours, 

■ii 

Phosphorescent Paint Stores Its Own Light and Glows in Blackout 



O' 



four 1rifdis p aboT/fr, moving di*mnn- 
ited house from one »iic lo 
Right, group of m#n removing on# of 
tK# gcibl# end* of tho hoytt; hosiom, 
houie rebuili at ntw sit# and needing 

only □ few finiihing touch#* 



Research men are making an intensive way mound in a sudden blackout. This 
study of phosphorescent materials for stored light will fade out over periods of a 
blackout lighting. Phosphorescent paint few minutes to an hour, but is very helpful 
will store up energy while lights are shin- at the start of a blackout. Zinc sulfide, cal- 
mg, and then glow softly when lights are cium sulfide and strontium sulfide are ef- 
extinguished, helping workers to find their feclive phosphorescent materials. 

.1 .-a \aJL l L&cCvl*--' u\ dU iu' £*■+<?*-(' 25 
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Lightweight Lifesaving Suits- in ®f and f " r ^ en ^ u - 

” ° ^ pattern shops. The motor, operating on 
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opertitL^is in too 1 and 



(1 



Carries Food for Weeks >r either HO or 520 volts, has a load speed of ^ 

1,500 revolutions. With fUe attached, the'x^ 
tool weighs four pounds. 
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Carbon Dioxide by the Carload 

ingar Fire 



rcraft hangars 

would he smothered by a veritable flood of 
.arbon dioxide gas under a plan patented 
vs fa y an Illinois inventor. Liquid carbon di- 
oxide, which becomes gas upon release^ 

frt 1 



Easy la slip i.nlo r suit floats wearer tuirifartahly 



Convenience in handling and hotter pro- 
tection are claimed for a rubberized fife- 
saving suit invented by a veteran of World 
War 1, Capt S, Kronhaus of Los Angeles, 
Call!. It ousts less than the old-style cork" 
preserver* weighs only ten pounds, can be 
folded into a space smaller than a lady’s 
overnight bag, and can be put on in less 
than two minutes. It is said to permit ease 
in maneuvering and keeps ihe occupant 
warm and comfortable. A special pocket 
can carry enough concentrated food tablets 
to sustain a person for weeks if necessary. 
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Reciprocating Electric Fife 
Saves Time on Jobs 



Time required 
for filing can be 
reduced to one- 
half with an elec- 
tric file now in 
production. Hav- 
ing a reciprocating 
motion excellent for filing, the file is suit- 
speed cleaning. f>f small die cast- 



nt 



a 



from pressure cylinders, is effective against 
nil fires by cutting off the oxygen supply 
and reducing the temperature below igni- 
tion point. However, it has not been avail- 
able in quantities sufficient to fight a large* 
hangar fire. The inventor proposes storing 
the liquid under pressure in containers as^ 
big as railway tank cars, situated outside 
the hangar, with pipes leading to strategic 
points inside the hangar. 

h SL LX — ; 

Stick-On Luminous 



Disks Help 
Locate Objects in Dark 



Small luminous disks, plainly visible in 
the dark, aid in locating objects such as 
flashlights and door knobs during black- 
outs. Barely a quarter of an inch in diam- 
eter, they are gummed at the back so they 
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Sketches ihew method* of using ihn luminoui di-iltt 
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will adhere to almost anything. 
The disks serve as guides in the 
dark when placed along cellar 
stair edges, walls or in doorway s* 
and they can save fumbling for 
fuse boxes, light switches and auto 
ignition switches. They are said 
to glow permanently in the dark 
without exposure to light sources. 

Ik. l)” 

Special Equipment to Save 
Submarine Victims 



Sedan Rebuilt Into Ten-Seat Bus 
To Carry War Workers 



Merchant seamen are given a 
better chance for their lives with 
new lifesaving apparatus and Lm- 
provements. Every week the 
British ministry of war transport 
tests the latest devices to be of- 
fered. At present there are Fire- 
proof hoods for crews of tankers 
and special suits for protection 
against exposure that are fitted 
with electric lights so the wearer 
can be spotted at night A com- 
pletely equipped motor lifeboat 
includes such things as automatic 
radio, fire fighting apparatus, sig- 
nal torch, repair kit and smoke 
flares. For human needs the boats 
contain fresh water tanks, vita- 
min rations, a triple food tank with 
separated milk tablets, chocolate 
and pcmmicam massage oil, first 
aid kit and drinking cups. 



Seme of ihm lif^hool's equipment n foitcncd by ketavy torcta 



S'B'DTi facing iho sides have been Installed in thii old seven-pat- 
longer »dan r nearly doubling ill capacity, at floor plan iSqw) 

Conversion of old seven- passenger sedans into 
ten-scat buses for the transportation of workers to 
war factories is recommended by the Chicago Motor 
Club, whose plans for the rebuild- 
ing have been endorsed by ration- 
ing administrators of Illinois and 
Indiana. To demonstrate its idea, 
the club has bought a 1D3Q seven - 
passenger sedan for $200 and 
raised its seating capacity by in- 
stalling lengthwise seats in the 
rear section at a cost of $47, 16, 
broken down as follows; wood la- 
bor, five hours at SICK) — $5,00; 
Lrim labor,, 17 hours, $17,00; trim 
material, $1.5.25; wood material, 
$9.91. Officials estimated that in 
Illinois and Indiana alone there 
are 70,000 old seven - passenger 
family automobiles available for 
conversion, and the state ration- 
ing administrators said they 
would be eligible for new tires if 
rebuilt and used for transporting 
defense workers. 
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hsptel^g the borrel of a small 
Schmidt to I** top* cameira 
m&tanled on larger telescope at 
Griffith Obwrwatory, Los Angeles 

kinds of work, our largest 
telescopes have limited 
fields of view and can take 
pictures of hut minute 
bits of sky. The 200 -inch 
giant on Mt. Palomar that 
will be finished after the 
war, for instance^ will be 
able to take clear pictures 
of an area loss than one 
third that of the full 
moon. A much larger 
area will be reflected by 
the telescope, of course* 
but all of the star reflec- 
tions except in the small 
central portion of the field 
will be affected with as- 
tigmatism and coma. In- 
stead of appearing as 
round dots, stars away 
from the center of the 
field will look like half- 
opened umbrellas and will 
be unsuitable for study. 



f GCKED up in a simple picture of 
^ some stars is a tool that promises to 
answer many of the Questions that civ- 
ilization has been asking about the 
universe. 

The extraordinary photograph gives 
astronomers the hope that they will be 
able to do as much research in the next 
twenty years as they had expected to 
accomplish in the next several centuries. 

What is this remarkable picture? A 
collision of two stars? A comet headed 
J for the earth? Nothing so spectacular. 
It is merely a sharp, clear picture of a 
large patch of sky. 

There is nothing in it to excite the 
average person^ yet no one has been able 
to take such a photograph bcfoi c. It was 
made with a new kind of telescope cam- 
era invented hardly ten years ago. 

What gives the new telescope and the 
pictures it takes such importance is the 
fact that a good deal of astronomical 
study is concerned with the relationship 
of one star with its apparent neighbors. 
Wide angle pictures that show lots of 
background permit comparisons and 
studies of relative star intensities. 

Ideal as they are for some important 
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Various eyepiece* for Large- re- 
f reeling tptei»pfl nre uwd for 
different type* of observations 



The fact is, ail large re- 
flecting telescopes that 
use a big concave mirror 
to concentrate the light of 
distant objects arc an op- 
tical compromise. The 
simples! mirror shape is a 
spherical hollow but such 
a shape has spherical 
aberration that gives 
fuzzy reflections. Astron- 
omers have had to deepen 
the spherical cut into a 
parabola that gives good 
definition although only 
in the center of the field. 

To make up for this hand- 
icap p the large telescopes are so powerful 
that they can almost, as far as the average 
person is concerned* reach gut to infinity. 
The new kind of telescope, invented by 
Bernard Schmidt in Germany before the 
Nazi regime, uses a simple spherical re- 
fleeting surface and eliminates all spherical 
aberration with a correcting lens that dis- 
perses the incoming light equally over the 
curved mirror surface. The light reflected 



from the mirror is then absorbed by a pho- 
tographic film that is curved to the same 
radius as the mirror surface, producing a 
negative that is sharp and clear at all points. 

Pictures made with an 18-inch Schmidt 
at Palomar cover an area in the sky 6,000 
limes as large as will be possible with the 
200- inch telescope. A larger Schmidt with 
a spherical mirror four feet across is under 
construction at the same observatory and 
will bring out much fainter stars than 
does the present 18 -inch instrument. 
Originally it was planned at Palomar 
to use the Schmidts as reconnaissance 
telescopes for sweeping the sky for in- 
teresting objects at which the 200- inch 
“big eye” could then be pointed. But 
their wide fields of view make them 
ideal for other kinds of work as well. 
They arc relatively simple and inexpen- 
sive and are comparatively insensitive 
to temperature changes. They focus all 
wavelengths of light on the same film 
surface. Even small Schmidts, because 
they take such clear pictures, can per- 
form work that previously had required 
telescopes of far more power. 

As cameras they are of the high speed 
type. Exposures require up to a maxi- 
mum of 20 minutes, so it is possible to 
take upwards of a dozen photographs 
per night against an average of two ex- 
posures per night with the 100-inch tel- 
escope at Mount Wilson. 



Looking down info open lube of JOMneH tiUieopt; 
block chamber at Canter is room where oitranomer 
will week while photographing itar tight reflected 
vp through centre I hota from mirror far below 
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Drawing *howt 4B-ineh Schmldr leltseope being butll at Polo mar 



These characteristics mean sev- 
eral things. The Schmidt is ideal 
for studying regular and irregular 
variable stars* novae, and comets. 
Its speed plus its wide angle gives 
astronomers a patrol instrument 
that can map the whole visible sky 
in a few nights. Now they will be 
able to keep track of 100 times the 
possibly 100*000,000 stars that they 
systematically observe. More in- 
formation on the distribution of 
stars in the Milky Way, the galaxy 
of which our sun is a member* will 
be gathered by the large Schmidts- 
Such study may clear up the puz- 
zle as to whether the Milky Way 
has a spiral structure like some of 
the great nebulae. 

Until now* progress in 
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The diagram above 'aditalei ligbl palh in a 5 cbm id l telescope 
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astronomy has been lim- 
ited by the small number 
of telescopes available for 
supplying astronomers 
with information. Devel- 
opment of the Schmidt 
reverses the bottleneck 
and from now on the 
speed of research or ac- 
complishments will de- 
pend more on the number 
of astronomers who are 
available for interpreting 
the data that the Schmidts 
provide. 

To date the stars visible 
in the southern hemisphere have 
received little attention. Most of 
the world’s large telescopes are 
north of the equator. But since 
small Schmidts cost only a frac- 
tion of the price of a large tele- 
scope and can do hundreds of 
times more general work, it now 
will be easy to map thoroughly the 
southern stars. Some astronomers 
believe that aside from one more 
giant telescope of conventional 
design that is needed for the 
southern hemisphere* all the im- 
portant astronomical telescopes of 
the future will be of the Schmidt 
type. 

The inventor of the Schmidt 
was an amateur rather than a pro- 
fessional astronomer* and devel- 
opment of the new telescope in the 
United States has been carried on 
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largely by amateurs* Amateurs 
probably have built and are using 
more Schmidts ihan the profes- 
sionals* though many professional 
instruments are now under con- 
struction, A Chicago amateur 
group built a Schmidt for a Ycrkcs 
eclipse expedition several years 
ago, and the Los Angeles Astro- 
nomical Society is finishing a 12- 
inch Schmidt at present. 

Amateur telescope-making 
groups are now planning to make 
terrestrial instruments for the 
armed forces* Many young men 
who took up star gating as a hobby 
have learned that their under- 
standing of celestial bodies has 
especially fitted them lor 
training to become navi- 
gation officers on large 
bombers. The Schmidt 
telescope itself is contrib- 
uting to our war effort, 
since an adaptation of the 
principle has produced a 
keen-eyed aerial camera 
now in mass production. 

At the same time that 
the Schmidt has been in 
development, our bigger 
telescopes in effect have 
been growing in size. Re- 
cent advances in optics 
and photography have 
increased the efficiency 
of the 100- inch telescope 
to the “speed” expected 
of the 200 -inch telescope when the 
latter was planned in 1928. When 
the Palomar instrument is put to 
work it will have the light-gath- 
ering capacity of at least a 4(H)- 
inch instrument of earlier design. 

One of the most important im- 
provements has been m the speed- 
ing up of red-sensitivG photo films, 
permitting shorter exposures. Red 
light is least affected by the clouds 
of cosmic dust that exist in space* 
hence films sensitive to red light 
can pick up slurs not recorded on 
ordinary or blue -sensitive film. 
Another factor that has speeded 
up the telescope is the elimination 
of stray reflections by treating lens 
surfaces with nonrefiecting films 
d£ lithium and calcium fluorides. 



Install trig ctimtMl ho* dt fbtut bf lb re* refracting filtttspt 



View of unfinished 200-inch telescope ot Pntarrabr obserirnlciry 

Seme of ihe special grinding tools used ini shaping a 12-inch 
Schmid I reflecting mirror; mirror 9 lots rests on white slab 
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oratories to give it a pow- 
erful wail. Placed on the 
Manhattan bridge in New 
York City to test its abil- 
ity as an air raid siren h it 
sent out a shriek that was 
heard as far away as the 
Battery. 



Air fold tiffin teitad an 
Manhattan bridge pi«r£»d 
ilia din of busy Now York 
City with, a powerful 
ihrifih rhat woi heard at 
lot away ai lha Battery 






Helium Cloud Saves Magnesium From Catching Fire While Welding 

Welding of inflammable metals such as 
magnesium can be accomplished under a 
patent granted Kljssell Meredith of^Los 
Angeles, Calif. The. invention involves the 
application" "d? helium, a noninflammable 
gas, to the welding area h and is used in a 
new welding torch developed by Murthrcp 
Aircraft, Inc, Due to its extreme lightness, 



O 

construction of airplanes, and when ap-^ 
plied in thin sheets it was necessary to fas-Yj 
ten it by the slower riveting process, be- 
cause the welding arc or flame would ignite^* 
the mctaJ, To produce the protective ^ 
blanket of helium the electric arc welder 
has a hollow handle and nozzle from which N; 
the gas is emitted to surround the point at 
syhifih the magnesium is being welded. 



magnesium is tfeing used vvidel^in the 

""Wj J C3 1A ,(3^^ 

Unexploded Bombs Hauled in Cart Made of Heavy Cable 



Bombs that fall in a city 
and fail to explode pre- 
sent a constant danger 
until l hey have been re- 
moved and destroyed. 
The latest carrier for 
their removal is a trailer 
developed by the New 
York Department of 
Public Wfrrks,, Iis body is 
a Heavy cable affair hous- 
ing a smaller cage of sim- 
ilar construction in which 
the bombs may be con- 
veyed to isolated areas. 



Trailer with Uruclurt te- 
46 mb ling tin rrkYnri-pcf h ct^.- 
fctl will Viagt 
bomb ft from 1h? ciry la 
remote places whtfc lhay 

■HOy be diMilrOycd 
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Giant Air Transport to Carry 57 Passengers 





Ready for test-flights 
this summer, a 57-pas- 
senger commercial plane 
designed for peacetime 
use will be capable of 
spanning the United 
Slates from Los Angeles 
to New York in 8 % hours. 
It is under construction 
for Transcontinental and 
Western Air lines at the 
Lockheed Aircraft Cor- 
poration's plant in Bur- 
bank j, Calif, Poured by 
four -^SDO-horsepower 
engines* the Constella- 
tion, as it is known, will 
have a range of 4,000 
miles and will fly above 
altitudes of 25,000 feet at 
a cruising speed of 285 
miles an hour and a top 
speed of 350- The $500,000 
transport will be handled 
by a crew of seven. 



T$p, wind tunnel model 
el coaiMa-^ml pir> 

plcnv. Fuselage, bottom* 
gives an idea of ifs 
motii proportion* 

Special Tools Install Spider Webs in Optical Instruments 

Mounting spider webs as cross-hairs ift pcVimbrital statiort/ To atialn the high <3t?- 
precision optical instruments is the deli- gree of accuracy needed, he devised a 

cate task performed by Henri Hoffman at mounting machine. The web is handled 

Ohio Stall.- University’s engineering ex- with a small fork. Hoffman gathers and 

preserves the webs for 
later use, and often a web 
must be untwisted care- 
fully in order to obtain 
uniform thickness of the 
cross-hair,, Webs are so 
thin it would require 
about 10 to equal the 
thickness of the page on 
which this is printed. Al- 
though in the latest in- 
struments the mounted 
web is replaced by fine 
lines etched in a glass disk, 
there are thousands of 
older type instruments in 
use which require occa- 

Letf, using fork to pick up Spider web from frame. Right, fop r eyeptett sional leplacement of bi n- 
with web in place; bottom, human hoir (horitorilal) compared with a web ken Cl'QSS - hat TS. 

/ U j fir / n} 
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7%e COAST 



TM-IEY'RE lifesavers in peace, but the 
* Coast Guard has never missed a fight. 
They're in the Navy now, as they were 
in other wars. 

Back in 1312 they stood with the young 
American Navy against the British „ They 
wrote exciting chapters in the Seminole 
uprisings of lS36 r the Mexican War of *48 
and the Spanish- American war in '98, In 
the first world war they performed valiant 
and dangerous service, maintaining the 
shore defenses of the United States, help- 
ing track and destroy submarines, con- 
voying ships between Gibraltar and Eng- 
land. The percentage of men lost was the 
highest of any branch of Uncle Sam’s 
forces, including even the army.. 

The Coast Guard began polishing up its 
famous motto, “Semper Paratus” — always 
ready— as long ago as 1934, when Hitler 
made his first open aggressive move by 
marching troops into Ihe Rhineland. Last 



November 2, a month be- 
fore actual war. President 
Roosevelt put the entire 
Coast Guard under Navy 
jurisdiction; but even be- 
fore that Coast Guard 
ships and planes had been 
on "active"' service. It was 
the Coast Guard Cutter 
“Bear,” that reconditioned 
veteran that had served 
Admiral Byrd in the Ant- 
arctic, frhai apprehended 
off Greenland a Norwe- 
gian vessel that was acting 
as offshore base for a Ger- 
man radio station. 

Although smaller than 
tlie Army or Navy in man 
power and equipment, the 
Coast Guard is the senti- 
nel of the American coast- 



Caesit Guard AtC^pmy grddudNt 
will quadruple by '45. A* lift, 
signal practice on training vhip 



banning America's 500 light- 
htiuses ii on* r«iponiibility of 
lb? G Ma rd smaii in ppaci cmd war 
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GUARD GIRDS A* BATTLE 



Thiie Grvmimin amphibian* care purl pi the Coast Guard's fleet spotting submarines and rescuing iheir vielimi 
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line, the United States 5 seagoing 
police. Since its founding in X79fl 
under George Washington, the 
Coast Guard has performed a wide 
variety of duties. These have in- 
cluded the prevention of smug- 
gling of liquor, narcotics and other 
contraband; patrol of the waters 
of the North Atlantic and the 
North Pacific; enforcement of nav- 
igation laws; protection of fur- 
bearing animals, birds and fishing 
grounds; supervision of the an- 
chorage and movement of vessels 
handling dangerous cargoes; win- 
ter patrol of the ocean to help peo- 
pie or vessels in distress; removal 
of derelicts and other obstructions 
to navigation; maintenance of a 
system of marine aids to naviga- 
tion including lighthouses, light- 
ships, radio beacons and buoys. 

So essential to the waif are of the 
nation has the Coast Guard be- 



Repairing the lens of cna of 20,000 bueyi guarding our coasts 
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WreeJctr* fron* a culttr faropurp to dvttrOy a d*r«Htt mcnn^mp shipping 

come that it is now more than Five limes 
as large as it was in 1917, Before Pearl 
Harbor it comprised 800 commissioned of* 
fleers, 450 warrant officers, 19,000 men and 
5 t 000 civilian personnel. 

War has brought many new duties to the 
Coast Guard which it must cany on in 
addition to its pcacc-limo chores. 

The Coast Guard's hundreds of sea- 
going cutlers have been converted for war 
duties under specifications provided by the 
Navy Department. The conversion work 
includes the installation of additional guns, 
enlargement of magazines, fitting of depth- 



rum or remove sick per- 
sons from ships at sea, it 
was patrolling the ocean 
long before the Neutral- 
ity Patrol came into be- 
ing. The Coast Guard 
tikes to remember that 
one o£ its own officers, 
Commander E. F. Stone 
was cu -pilot of the first 
dying bout to cross the 
Atlantic, the NC-4. 

With America's ship- 
building yards humming 
night and day, and doz- 
ens of military and mer- 
chant craft sliding down 
the ways each month, the 
Coast Guards duties of 
keeping harbors, coast- 
lines and rivers safe for 
s hi ppi ng tak t? on a vast mill tar y impe rtance. 
In 1939 the control of 30,000 navigational 
aids in America's rivers anti harbors was 
transferred from the department of Com- 
merce to the Coast Guard. In the last 
twelve months these have been increased 
by more than 1,000, 

Navigational aids include some 500 fully 
attended lighthouses on the Atlantic and 
Pacific coasts, Puerto Rico, Alaska and 
Hawaii; several thousands of other helps 
to so fe shipping; 31 lightships on both 
coasts; 2D.00Q buoys in navigable waters. 
All this has meant additional work for 



charge racks and the installation 
of ordnance and underwater 
sound detection apparatus. 

In addition to ready ing-up its 
present equipment, the Coast 
Guard has been authorized to ob- 
tain new ships—just how many is 
a military secret. Shipbuilding 
ways and a §500,000 dry dock are 
being built to provide new cutters 
for the Coast Guard. 

Since aviation has come to be an 
essential part of the Coast Guard, 
it was only natural that “the Serv- 
ice” should be called to help the: 
Navy in patrolling the blue waters, 
spotting from the air and report- 
ing the presence of enemy subma- 
rines and raiders. 

The Coast Guard is especially 
proud of its record in the air. In 
addition to many dramatic and 
spectacular flights to deliver sc- 



(gait Guard ice breaker! keep harbors, lakes and rivers open 
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Ccd^ Ougid cndel* art fraintd os- iVievro uglily at midihipmin al Annapolis,. Here they learn marlnt iurvL-yin^ 



the stout-hearted men of the Coast Guard. 

President Roosevelt's proclamation of 
June 27* 19*10, gave the Coast Guard the job 
of supervising the unloading of explosives 
and other dangerous cargoes in American 
ports— as well as the anchorage and move- 
ment of all such vessels. 

The Coast Guard's long experience in 
maintaining the International Ice Patrol in 
the Atlantic and the Bering Sea Patrol in 
the North Pacific waters around Alaska is 
now increasingly important with both these 
areas essential to the sea defenses of the 
United States. 

Coast Guard Cutters have acted as sta- 
tions in the mid- Atlantic serving as weath- 
er observation posts. 

Weather observations in 
mid- At lan tic are partic- 
ularly important at the 
present time— if Clipper 
plane crossings of the At- 
lantic are to be continued. 

The war has halted near- 
ly all of the voluntary 
meteoro logical reporting 
which used to be per- 
fonned by commercial 
vessels and upon which 
tho U. S. Weather Bureau 
relied. Information from 
Europe, too, has been se- 
riously curtailed. 

Weather reports ordi- 
narily are flashed to the 
U. S. Weather Bureau 
from the mid-Atlantic 



Coast Guard cutters at 6- hour intervals, 
day a Eid nighL This information is based 
upon observations made every three hours, 
upon pilot balloon observations nf the up- 
per air made every six hours anti upon 
other observations taken hourly. In peace 
time, radiosonde observations were taken 
each morning at 3 a,m. m the upper air at 
heights of 50.000 feet. The radiosonde* a 
miniature radio broadcasting station 
weighing less than 2 pounds, is sent aloft 
attached to a carrier balloon. Observations 
of the temperature, air pressure and hu- 
midity are broadcast continuously by the 
radiosonde device and received aboard the 
cutter by a special radio receiver. 



Mine-lens camera far fifing baal will tawar 300 *quarg w'tivt at 20,000 feet 
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Extra trfe rcfti are being stored aboard all C&ast Guard ship* 

The Coast Guard’s long experience in 
ice-breaking activities has already proved 
to bo valuable in the national defense pro- 
gram, Last spring the Coast Guard opened 
the Sault Sle. Marie locks on thq Great 
Lakes on April 13— the earliest navigation 
through the locks in 40 years. This record- 
breaking opening of ice- choked channels 
after a severe winter made possible the 
passage of ships from ore ports on Lake 
Superior to lower lake ports such as Chi- 
cago, Detroit and Cleveland. 

Art injured man brought aiKtrf by rescue plant If removed lu a hcupiial 



Last year, for the first time, the 
Coast Guard sent one of its Grum- 
man JRF-3 planes and a commu- 
nications truck to the Great Lakes 
area. Each day reconnaissance 
flights were made to obtain infor- 
m Eilin n on the post lion, movement 
and thickness of the ice. This in- 
formation, co-ordinated with re- 
ports from shore stations, proved 
valuable in sending ice- breaking 
ships to the proper places at the 
proper time. 

The Coast Guaixl played an im- 
portant role in putting into prac- 
tical use the marine radio beacon 
— said to be the most important 
development in lighthouse engi- 
neering in recent years. 

Radio beacon signals were 
broadcast from 144 lightships and 
lighthouses along the Pacific* the 
Atlantic and the Great Lakes. 
They are especially valuable to 
navigation because they are audi- 
ble night or day. in clear weather 
or in fog. They have a maximum range 
of up to 200 miles. 

A simple dot and dash signal broadcast 
on a definite time schedule* serves to iden- 
tify the sending station. Then by means of 
a radio direction Finder the listening ship 
determines the direction from which the 
signal coines. As radio beacons are audible 
far beyond the visibility of the most pow- 
erful lights, a comparatively small number 
of stations can effectively mark tho navi- 
gable waters of the United Slates. 

To carry on its war- 
time duties, in addition to 
its many regular jobs of 
peace time, the Coast 
Guard is increasing its 
personnel. 

The Coast Guard Re- 
serve, set up by Congress 
on February 19, 1941, cre- 
ated a reserve force of 
several hundred officers 
and enlisted men— all of 
whom are now on active 
duty. This organization is 
comparable to the United 
Slates Naval R eserve 
whose officers and men 
are culled to active duty 
during a national emer- 
gency and who return to 
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civilian life when hostilities are at 
an end. 

Taking a page Irani the experi- 
ence of the British at Dunkirk 
who found that amateur yachts- 
men, fishermen and other small 
craft operators performed gal la i t- 
I y, the Coast Guard has organized 
the Coast Guard Auxiliary, This 
is a volunteer organization which 
operates its privately owned boats 
to patrol the harbor and coastline. 
Already there are thousands of 
volunteers and small boats in tins 
organization. 

The Coast Guard’s role in 
America’s defense was fnrvtii'i'Ei 
some time ago and steps were 
taken to provide a larger number 
of trained officers. 

At its own Acadcmy T the 4 "An- 
napolis” of the Coast Guard, a 
new library, barracks, infirmary* 
ordnance building, boathouse and 
wharves are being built. The 
Coast Guard cadets undergo a 
four-year course of mathematic!-, 
seamanship, navigation, commu- 
nication^ history, foreign lan- 
guages, etc. Upon graduation the 
young officers are commissioned 
as ensigns with the same pay and 
opportunities of promotion as in 
the U. S. Navy^ju gj / 'fc fl . 

The Coast Guard haglmeerfully 
shouldered another job in taking 
over the training of merchant 
seamen fori the LL S. Maritime 
Commission, At training stations 
on both the Pacific and the At- 
lantic coasts, men without, previ- 
ous sea experience are whipped 
into shape to serve with America’s 
fast-growing merchant marine. It 
in planned to train l n 000 licensed 
officers and 6,000 men under this 

program. i 

n L 



iiii* * ■ * ■ *!■ 



Pulp to Paper at 1 3 M.P.H, 



Forty million ton^ of wood per 
year are used for paper making in 
North America, yet this is but five 
percent of the limber cut.. The 
rest goes into lumber, fuel and 
other uses. Some mills are turning 
pulp into paper 270 inches wide at 
more than 1,200 feel per minute. 
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Plug-in” Electric Belt Conveyor-^ j 
Saves Factory Elevator ^ 




This belt conveyor is ready for Fm medial® us* r needing only a 
ten vcnienl fid Or a pining end ccnnitilmn ip on nlnclnt outlet 



A 



Built ready for immediate Installation, an endless - v 
belt conveyor prevents congestion on factory ele- < 









vators in moving bags and other packaged material V- } 
from one floor to the next. It is only necessary to * 



cut an opening in the floor, hoist the unit in place 
and anchor it, then connect it to the nearest electric 
outlet. The ridged rubber surface prevents mate- 
rial from slipping. 
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Thiiniber for Casting Reel 

Saves Wear on Thumb , 

tfp c. 



Novice casters are of- 
fered a reel thumbing at- 
tachment to aid them in 
handling the rod and reel. 

The attachment is said to 
prevent back lashes and 
* 'birds* nests.” Spinning of 
the reel is controlled by 
pressing a rubber roller 
against it, thus avoiding di- 
rect contact with the line 
which mi glit result in a raw 
thumb. Made in two sizes, 
the "Thumb reel” works 
equally well on reels with or without level winders* 
and is attached easily by snapping Its metal plate 
over one of the reel pillars and a wire spring under 
the next pillar so the roller may ride between them. 
Tension may be adjusted to suit the fisher man- 
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FLYING MULES' o* 
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Man eaiid tq uip m acLt bring bodfd info an army Irtinipprt— pnr of the ''flying mu I at 1 



NE of the biggest, busiest and most 
rapidly expanding airlines in the 
is the 50lh Transport Wing, which 
a freight and passenger- carrying section 
the lb 5. Army Air Forces, 

Daily its big two-motored Douglas planes 
shuttle back and forth across the country 
or fly over mountains^ jungle and blue wa- 
ter to reach such outlying bases as New- 
foundland, Puerto Rico t the Panama Canal 
and Alaska, The line flics as much freight 
^as I!) oilier major Etirlln.es and it stands flflh 
(he number of passengers carried. Its 



planes have laken off on schedule for the 
past six years in storm, snow and fog, but 
it has never lost the life of a passenger or 
pilot through accident. 

In other wars the U, S, Army has been 
content to rely on plodding mules, slow 
freight trains or lumbering trucks. But in 
this age of mechanized speed it has turned 
to air transportation — which \& about four 
times Eis swift as rail transportation. 

One of the 50th Transport Wing's major 
jobs in the past three years has been to fly 
airplane parts and supplies from manufac- 
turers to assembly fac- 
tories working on gov- 
ernment contracts. The 
Army wants planes in a 
hurry, and it n s willing to 
do its share to help “get 
’em into the blue," 
Likewise, the 50th 
Transport Wing carries 
propellers* motors, gas 
tanks, wing sections, 
landing gear and other 
necessary spare parts to 
outlying Army bases. As 
war needs demand, its 



Freight l-Sadc-ti intti army trans- 
port; 50th Trgntpprt Wing 
ries us much freighl as 19 a I her 
major airline* m U. V 



Me ARMY 



40 



POPULAR MECHANICS 




planes ore used in lee eking Air Corps ifudenrs certain fllghl maneuver* 



cargo may be machine guns* light artillery, 
ammunition, blitz buggies or motorcycles. 
Army officers* engineers and civilian ad- 
visors ride the Army air line from coast to 
const. Many precious days spent in transit 
are thus saved. Another of its jobs is to 
carry parachute troops. 

Organized in 1935, the L\ S. Army trans- 
port organization consisted then of four 
squadrons — each equipped with two C-27 
Belkmca Airbuses In 193 E the squadrons 
were augmented by two Douglas DC-2 P s 
per squadron. In 1938 speeds and payloads 



were again boosted with the addition of 24 
Douglas DC-3 n s. In that year, too, the 
service was extended to include regular 
into [depot flights and subsequent coast to 
coast flights. 

At present the 50th Transport Wing has 
a large number of transport planes basic- 
ally similar to (lie Douglas DC- 3^ which 
fly commercial airlines throughout Amer- 
ica. The number is increasing and when a 
new Douglas plant gets into full operation 
hundreds of new C-47 r s will be added. 
Commercial planes are like huge, silvery 
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Routing baord showf position of all pianos at all times to officers 
In chtirgo of 50th Transport Wing's operation! 




Rolled in felt puds^ some kinds of supplies, including guns and 
ammunition he parachuted safely to the ground 

Special armed units— the parachute trOOport and tir-harne in- 
fantry — ore moved rapidJp by meant of army transport! 




birds, but the Army's "flying 
mules 1 ” are drab and colorless with 
camouflage. Inside, though struc- 
turally similar to the passenger 
planes, the Army transports lack 
soundproofing,, deep upholstering, 
and interior decorations which 
have made American commercial 
planes the last word in luxury, 
The transports, bare and utilita- 
rian, are built for work. The floors 
and sides of the cabins ore sturdily 
reinforced with heavy sheet metal 
to support the heaviest of loads. 
Special fittings make it possible to 
bolt and lash down cargo. More 
than 7.000 pounds of freight can 
be carried in a single plane, Each 
plane is equipped with its own 
portable crane and hoist so that 
loading and unloading can be done 
by the crew's members, if neces- 
sary, without ground equipment. 
Doors are extra large so that 
cargo can be loaded and unloaded 
quickly. When propellers are car- 
ried,, they are lashed to the under- 
side of the wings instead of being 
stored inside ihe plane. 

Wright Field, Dayton,. Ohio, is 
headquarters and "'nerve center" 
for the 50th Transport Wing. Here, 
flight schedules are made up and 
teletype communication is main- 
tained with the other Army depots 
throughout the continental Unit- 
ed Stales. When a plane sets out 
on a flight, it is spotted on the 
routing board and its movements 
are followed through the entire 
flight. This enables headquarters 
to keep a close chock on all planes 
at all limes. 

A regular schedule of flights is 
maintained from Wright Field to 
Fairfield Air Depot, Fairfield, 
Ohio; Middletown Ah' Depot at 
Middletown, Penn.; Sacramento 
Air Depot at Sacramento, Calif.; 
San Antonio Air Depot at San An- 
tonio, Tex.: Ogden Air Depot at 
Ogden, Utah; and Mobile Air De- 
pot* Mobile, Ala. 

Under construction are several 
more large supply and regular 
depots, each of which will be 
served by regular freight sched- 
ules of the SOth Transport Wing, 
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For .some time there have been regular, 
2 n l 16-miIc flights from San Antnnio to air 
depots in the Canal Zone, Flights from 
Sacramento to Alaska and trips to New- 
foundland and Puerto Pico also arc made. 

The 5tHh Transport Wing lakes its pilots 
from the young men who have won their 
wings at Kelly Field, the Army’s advanced 
Hying school in Texas, It picks men whom 
it thinks will make the best k ’big ship” pi- 
lots — steady, cool -nerved men instead of 
the impulsive, daring chaps who will make 
belter fighter pilots,. 

Precise information on the activities of 
the 50th Transport Wing is a military se- 
cret, hut figures for 15340 indicate the bus- 
tling growth of this airline. Some 13,311,000 
pounds of cargo were moved, some 5,800 
passengers carried, a total of 2,615,573 miles 
flown, 5,010,091 ton -miles flown and 2,377,“ 
933 p assenger- miles flown — represen ting 
100 to 200 percent increase over 1£)33. And 
J941 s s Jig ores probably would show a simi- 
lar increase over 1D4Q. 

Let's picture a typical flight 

A drab-colored two-motored transport 
has just been overhauled at the Middle- 
tow- n, Penn., depot. The teletype chatters 
out this message from Wright Field: 

“Proceed to Fairfield depot. Pick up mo- 
iors t propellers and gas tanks for San An- 
tonio." 

The Army-trained pilots get into their 
flying gear and the transport trundles down 
the field and slip?; into the air. After about 
two hours of flying the big ship reaches the 
Fairfield depot. 

As soon as it lands trained crews start 
loading. Engines on mobile shipping cra- 
dles are whisked out of the hangars and 
hoisted into the plane, propellers are 
mounted on special under wing carriers, 
and smaller articles are stowed away whore 
space can be found. The businesslike man- 
ner in which the plane is loaded is a lesson 
in military efficiency and co-ordination. 

As the plane nears St. Louis, however, 
another message comes by radio: 

“Proceed to Kansas City. Leave cargo 
there and pick up aluminum castings for 
Santa Monica,” 

This change in orders is nothing novel to 
the pilots who fly the Army transports. 
Frequently load changes are made to rush 
material of a higher priority to places 
where it is sorely needed. The motors, 
propellers and gas tanks will be shipped 
to San Antonio on the next plane. 



"Vi 

/ K 



Machine-Gun Sheds Barrel 
By Pushbutton Release 




Pwiturn on button releoses mtKhiric-gvn barret 

Quick removal of the barrel is a feature 
of a sub- machine gun, the invention of an 
Australian soldier, which has become an 
important weapon in arming men of the - 
British Empire. After firing 300 rounds, 4 
the hot barrel of the 10 14- pound gun must 
be replaced, and its simple mechanism 
mokes it possible to complete the change i 
in a few seconds at the touch of a button, ' - 
The gun is said to be extremely deadly, too. r * 
having a greater velocity and deeper pene- 
tration, with lighter recoil. 



Folding Slippers in Leather Kit 
Fit in a Coat Pocket 

Slippers that fold into a small space are 
offered in a leather case for travelers and 
men in the armed forces. The kit, which 
has a slide fastener, is so compact that it 
can be carried easily in a coat pocket. 
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Ninety-Foot Jump in ’Chute 
Makes Indoor Record 



brass, stainless steel and other “scarce” 1 
metals. 1 1 is easily fabricated into rods, 
wire, tubes, strips and shoots and will alloy 
with most common metals. Sterling silver, 
which is 925 parts silver and 75 parts cop- 
per, is the best thermal and electrical con- 
ductor and fine silver wive is replacing 
copper wire in coils. Silver brazing alloys 
are used for joints between metals, saving 
tungsten. Because of its germicidal qual- 
ity, silver is proposed to replace tin as a 
lining for food cans, and lead -si Ivor solder 
is proposed for sealing containers. Silver is 
relatively plentiful in America, and its 
consumption in industries and arts in the 
United States and Canada last year reached 
a record high of 80,000,000 ounces, nearly 
double the 1940 consumption. 



Japs Set Fake Periscope Adrift 
In Attempt to Fool Allies 

Japanese seamen have devised a new 
stunt in an effort to lure United States 
Army and Navy forces into wasting bombs 
and shetb. Found floating off Pearl Har- 
bor by our naval patrols was a dummy per- 
iscope made of wood, bamboo, glass, tin 
cans and a bit of coral for ballast, apparent- 
ly set adrift as a “fooler," Authorities say 
trained observers could spot it as a fake 
in a few seconds. 



Silver as a useful metal has always been 
overshadowed in the public eye by silver 
as a precious metal — the metal of coins and 
jewelry and tableware. In the wartime 
economy , however, the industrial uses of 
silver are coining to the front. The heaviest 
industrial consumers of silver even in 
peace were the photographic film makers. 
Now sliver is being substituted for copper, 
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One of ihi dummy periicapes found by navy paTrd 



What probably is a record for indoor 
parachute jumping was achieved by r Carl 
Rupert, expert jumper, when he made his 
first indoor free fall from a 90-foot height 
in the International Amphitheater at Chi- 
cago. The stun' was performed as a public 
demonstration of the speed and control 
attained with a descending parachute. 

- '2_. 'j ^ 

War Puts Silver to Useful Work 
In Industry Instead of Coin 
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Portable Airplane 

Civilian and military airplane 
"spotters" can convert themselves 
into mobile listening stations with 
the aid of a portable plane detector 
designed for use where more elab- 
orate un i Ls are no i available. 
Sound ol: an approaching plane is 
picked up by a microphone cen- 
tered in a parabolic concentrator 
worn as a headpiece. When a low- 
pitched sound is heard in the ear- 
phones, the listener turns his body 
until the sound is fit its loudest, in 
which position he will bo facing its 
source and can focus his binocu- 
lars swiftly and accurately on the 
aircraft for identification. The 
amplifier, batteries and accesso- 
ries are housed in a carrying ease 
slung over the watcher's shoulder. 
Three miniature tubes are used in 
the amp J \ fie r. F i 1 1 e r s e lim i n ate 
noises other than those created by 
airplanes, Volume can be con- 
trolled to suit the operator. 



Walking airplane "spoiler 11, l&- 
catri approaching dipft by turn- 
ing until suvnd pickvcf up by 
directional micrgph^nir and heard 
in earphones is or loudest paint 




Detector Worn bv "Spotter” 
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Lock Nuts on Auto Wheels Help Prevent Theft of Tires 





Tire thieves would find it almost im- regular wheel mlts, the look nuts can be 
possible to remove automobile wheels removed only with a special wrench fitting 
equipped with Lhe new Pontiac wheel lock . only that- particular set. 
consists of two loci? nuts Holding a steel -- ) . . c f 

° v “ tl,e whe “' h,lb KepL,cinB ,h ' Message Travels 27,000 Miles 

To City 700 Miles Away 



Strange things happen to communica- 
tions in war. When the Japanese cut the 
undersea cable between India and Suma- 
tra, there was no direct line over which a 
bank in Madras, India, could communicate 
with its branch in Medan, only 700 miles 
acrqs_s the Bay of Bengal. Radio service 
was not available. So the Madras bank 
sent its message to Bombay. India, by wire. 
From there it traveled by radio to London, 
and RCA radiograms leaped successively 
from London to New York, on to San Fran- 
cisco and thence to Medan, To span 700 



Locked wheel. Intel, Special wr*n*h head fits nut 

JUNE, 1942 



miles, the message traveled 27,000 miles. 
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Hatches in Hull of Steamer Launch Jap Barges 




^*V*S*.S ^ ' S * Sf * SL 



Ld^ding !otH<i of l he Joponcie, Qs dis- 
^loied by th# U, 5. War Department, are 
pllgilrarcd on ihese pcgci. Guarded by o 
I me of dn&lroyerfs do&o in and cJ battle 
ib ip or cruiser 3 ’j mile! alf ihorej the 
Irantpor^ at dawn taunch bnrg^i from 
aide h niches (abov u One Jype of la-ndr 
mg. barge i!- driven by an air propellET 







46 



h * h - T I 



POPULAR MECHANICS 



iTI||M |I 



V* v 



ippirni 




Warships Cover Landing of V-Shaped Tanks 



Choosing □ lime whan hieph tide 
occur* in 1 hi? dark lies* of dawn, 
the barge* move o'Shore while 
haw tl zees on the deitrayert lab 
ihrlli an the beach es. The Jap- 
nese land tonka f r 4- rii who it 
shorp-polnted p*cw* anti-tank 
sTtc; I r s lituafly glance off harim- 
bnly frighl}; their . 50-caliber 
machine gyns fire armor -piercing 
shells. Observaiion and punuil 
planei coopt ra It closely; in 
some cases orders arc tran* mil- 
ltd by radio from planes lo 
company commcindi-i a .hoi lam) 
rearing, receivers on Iheir 
ch^itf, Infantry attack farces 
usually carry only light auto- 
riia lie weapons and grenades 
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Russia Gets Rubber From Plant 
Like American Dandelion 



After a decade of search for a native 
plant that would yield natural rubber, 
Russian scientists have bu^un large scale 

cultivation of the Kok-sagyz, a cousin of 

■^v, ^ f- . r * . i _ , 



Built for easy attachment lo the 
rear of most farm tractors, a one - jl <. 
mart earth .scoop and carrier makes . 

C J 



for fast, efficient and economical . 



work. Under constant control by ' 
means of a hydraulic lift, the scoop ' 

eYpflvntM earth from rtne t/i 



Among the new fire-fighting toe la is a am till hand 
cart that carries all the equipment necessary to 
tackle an incendiary bomb. Its bin contains 200 
pounds of sand. You push the cart close to the 
flaming bomb, tilt it forward to dump a little sand, 
then pull the bomb into the sand with the long- 
handled hoe. While you are doing this, the lid of 
the cart acts as a shield protecting you from 
the heat. Once the bomb is resting on the 
sand, more sand is dumped to cover it com- 
pletely. Then the wafer tank on the handle 
of (he cart, holding two gallons, is turned 
over and becomes a sprinkler for extin- 
guishing wood fires started by the bomb. 

There is also an ax on the side of the cart. 



excavates earth from one to twelve' 
inches below the tractor wheels, ' 



and when full the shovel is lifted J 



clear of the ground and carried 
away without dragging; The load 
may he dumped or spread while 
the tractor is in motion, thus per- 
mitting a continuous routine. 



StGcp can rails lead 1 above gr&uncf and carl it OwOy 
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Hand Cart for Incendiary Squad 

Carries Water, Sand, Tools 



the American dandelion. Har- 
vested at the end of the first year, 
these plants have yielded 4,500 to 
5 h 5O0 pounds of cleaned roots per 
acre; and from the roots 150 to 
200 pounds of crude rubber were 
obtained. The Kok-sagys grows 
best in black soil rich in organic 
material, especially nitrogen and 
superphosphates, and needs over 
20 inches of rainfall per year, 
much of it in the spring. As long 
ago as 193H fc Russia had 170,000 ^ 
acres of Kok-sagyz under culti- 
vation and expansion tp 2 p 50fl,CM]0, 
acres was planned, American ag- 
ricultuiists believe the plant could 1 ^ 
be raised profitably in this coun- 
try, After extraction of the late: 
from the rooi. the non-rubbe 
constituents might be used fo 
other purposes and the green 
tion turned into cattle feed, 

v'* — 

Scoop for Farm Tractor 
Lifts and Carts Load 



Steel Fort in Sea Guards Approaches to Britain 





Abflv*?, at Royol Arlillary men q* 

ftne of line big auni; right, □ icOfch-- 
liglit boy, bolow, the ■si eel if land fort 

111 u steel island fort built Up 
from the sen floor several miles off 
the coast* a Royal Artillery regi- 
ment stands constant guard over 
the sea approaches to Britain. Big 
gun turrets fan out in every direc- 
tion, and searchlights are ready to 
pom I the finger at enemy ships or 
aircraft The walb are of heavy 
armor steel. High seas often cut 
the fort off from contact with the 
mainland, but despite the limited 
accommodations and monotonous 
existence, morale is high. 
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Catwalks on Roof of House Give Access to Bomb Fire 



If art incendiary bomb 
ever drops in on Frank 
Terramorse at his iSenlo 

Park, - home, He’s 
rcady-for it. He has built 
catwalks along the top of 
the house and ladders 
and steps providing easy 
access to the rooftop. 
Barrels filled with water 
and sand have been 
placed at the junctions of 
the catwalks and there 
are buckets ready for 
dousing the bomb. 

Uddert to ihm root, -Catwalk-* 
along the top, barreli flf 
tend end pailt of wo let are 
ready fpf incendiary bembi 
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DEMON FIRE 




Fireman adjutting self-contained 
OJtyftn Dppd^tui p s prated ion 
from dangerous fumes at in- 
dust rial fire 

A HELPER at an air- 
jT% craft factory picked 
up an empty bucket, 
opened the faucet below 
a big lank of thinner, and 
—WHAM! The bucket 
blew up in his face. 

A machinist idly turned 
his back on the lathe he 
was tending and a few 
seconds later the solid bar 
of metal being cut turned 
incandescent with heat. 
Liquefied metal dripped 
down on the lathe bed and 
warped the $30,000 ma- 
chine out of shape. 

Neither of these hap- 
penings is part of a mys- 
tery story. Each really 
happened P In each case, 
fire or explosion resulted 
from handling materials 
so new to industry that 
their special hazards are 
not widely understood. 

Many of the materials 
that science has devel- 
oped for our everyday 
use have their chemical 
or physical dangers and 
we have had to build up 
elaborate safety rules to 
protect ourselves. Most 
people, for instance, 
know that it is foolhardy 
to hunt for a gas main 
leak with a lighted match. 
They know better than to 
try to revive a dying fire 
by pouring gasoline on it 

But the aircraft worker 
who was badly burned 
when his bucket blow up 
in his face wasn't violat- 
ing any safety rule he had 
ever heard about. No one 
could imagine what had 
happened until an expert 
discovered that the buck- 

Painter at Douglas plant work- 
ing an wing inisgnia. Big fan 
behind him carries -spray vapari 
to exhaust attorn a* paint ream 
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Exfinguiihinf? gaioliine fire with fine water iprcry that twh gmglino b*Fuw ignition Ivrnpvrvfur# 



et previously had con- 
tained chromic acid and 
that a small amount of 
dried residue remained in 
the bottom. That ex- 
plained everything be- 
cause he knew that dry 
chromic acid and the ace- 
tone that is. an ingredient 
in most thinners form an 
explosive mixture that is 
as certain to “take off” as 
T.N.T* 

Today in that plant, as 
in most others where 
chromic acid is used to 
prepare metal surfaces 
before painting them, 
such acid is handled only 
in brightly colored con- 
tainers that may he used 
for no other purpose. 
Properly used, it is en- 
tirely safe. 



Slu dying vtil-ioui fyp** ef JtOlfFtSi tiled irt fighting <liff-pr*Ht tindt fifi 
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Oe-mdnitrAfirtg he* U Ihr&wn Cut ef Tub* to "Dept nwm" worker at Douglas plant do-pa t- 

blunket fur* S ike ihot of burning megnatium fling muTthei ar liu anfon working quarter? 









mg is observ 
shop while it 
worked. Scrap 



The metal b ar that caught fire seems 
mysterious but it was only another case of 
a new material that must be handled prop- 
erly. The bar was composed of magnesium, 
the light metal that ignites at temperatures 
comparable to most woods. Ordinarily, 
when magnesium is being worked in a 
lathe, it is kept cool by a stream of cutting 



■oil or other coolant that constantly pours 
over the metal. In the case above, scraps 
and chips had clogged the cooling system 
and stopped the flow just as the machinist 
turned his head, Within a few seconds, the 
bar had built up enough heat from friction 
with the culling tool to ignite. Repetition 
of the accident was prevented by instatling 
a filter screen in the cool- 
ing system to avoid such 
clogging. 

Thousands of tons of 
magnesium are being 
used every year in air- 
craft manufacture alone 
and its properties of light- 
ness and strength suggest 
that it will be even more 
widely used in the future 
than it is today. Magne- 
sium is perfectly safe as 
long ass it is used with 
proper caution and as 
— d housekeep- 
ved in the 
is being 
aoiriips and fil- 
ings must not be allowed 
to accumulate around 
lathes and saws. In many 
plants such cuttings are 
removed with a whisk - 



Rookie firemen. I earn mg fO Ult 
FiOink ihul thrown a heavy 
>lr«arn cf wbltr 
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broom almost as soon as 
they fall. Magnesium 
scrap goes into special 
containers and shouldn't 
be mixed with other 
scrap. Especially it 
should not bo mixed with 
iron scrap because the 
combination of these two 
metals forms one of the 
hottest fires known, once 
ignition has taken place. 

Fire prevention agencies 
and fire fighters long have 
been looking for a satis- 
factory extinguisher for 
magnesium fires. The 
trouble with magnesium 
is that the metal Is a great 
thief ol oxygen and steals 
oxygen from water or 
any other material con- 
taining it, thus increas- 
ing its own combustion. 

Apparently the best ex- 
tinguisher so far devised 
is a mixture of several 
viscous liquids and car- 
bon dioxide, a combina- 
tion perfected by Michael 
Farris ol Vega Aircraft Corporation. This 
extinguishing agent, used in the Vega ma- 
chine shop, has put out minor magnesium 
fires in lathes and milling machines in a 
matter of seconds. 

There are only two ways in which a fire 
of any sort can be extinguished before it 
consumes all the flammable material it can 



Fiirema 



iding by wrlh pxtingimh*r motor I at? tided 

reach. One way is to blanket it away from 
the oxygen it needs, and the other is to 
cool it down below its ignition point. Mag- 
nest um, however, contains enough oxygen 
to keep going even when smothered with 
dry sand, and its fire is so hot that it can’t 
be cooled below its ignition point by ordi- 
nary methods, 

An instance of the odd way in 
which a material that apparently 
is safe con cause a bad fire hap- 
pened at sea a short time ago. Fire 
started in a ship's hold that con- 
tained cases of photographer's 
flash bulbs and a quantity of in- 
dustrial alcohol. These items are 
considered safe cargo and there 
seemed no way in which the fire 
could have started. 

It was a real mystery until one 
of the inspectors, exasperated by 
the puzzle, threw down a flash- 
bulb he had been holding. The 
bulb broke, of course, and shortly 



Cleaning up magnesium scrap in olr- 
plpfl* CdmponyH pin thin* ihflp re- 
duco* th? hazard of fin 
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Portable fire-fighting equipment of typo used In airplane factory 



afterward a newspaper it was lying on 
broke into flames. Now there were two 
mysteries instead of one. Investigation 
showed that this type of bulb, manufac- 
tured Lander foreign patents and perfectly 
harmless in its intended use, contained a 
chemical mixture that was apt to self- 
ignite when exposed to air T as when an 
unused bulb was smashed, A few bulbs 
broken in a rough sea — that was the an- 
swer to the fire at sea. Sale or transporta- 
tion of this brand of bulb is now forbidden, 
so don't worry about this hazard the next 
time you buy flash bulbs for your 
camera. 

A good example of how proper 
precautions will safeguard, a haz- 
ardous material is the way liquid 
petroleum gases including butane 
and propane are now handled. 

These hydrocarbon gases are used 
in gome parts of the country as a 
truck fuel and for healing. They 
arc stored under pressure in big 
metal cylinders. 

Butane is as safe as gasoline 
when it is treated properly but its 
hazard wasn’t fully understood 
five years ago when it first came 
into general use. Disastrous fires 
and explosions occurred* mostly 
from leaking containers. In one 
case a ti'uck fueled with butane 
and parked at the curb was struck 



a sharp blow by another car being 
parked behind. The blow dam- 
aged the pressure fuel tank and 
leaking gas flowed across the side- 
walk and into a restaurant. Fi- 
nally it reached the fire of a cook- 
ing stove in the rear. The result- 
ing explosion did as much damage 
as if a bomb had been dropped. 

Butane is a heavier- than-air 
gas and tends to flow down hill, It 
is apt to accumulate in pockets and 
remain thes e until a match or dg- 
arct touches it oil. Today butane 
installations in trucks are armored 
against the hazards of road shocks 
and collisions. When, used for 
heating, present precautions are 
tu install butane tanks out in the 
open, isolated from buildings, and 
protected from mechanical injury. 
Butane is as dangerous as gasoline 
when handled carelessly* and is as 
safe when handled properly. 
Practically all the modern fast-drying 
paints and lacquers are dangerous under 
certain circumstances. Such paints in dry- 
ing thro tv oft* a flammable vapor that in 
proper concentrations will ignite from any 
open flame, and sometimes over surpris- 
ingly long distances. 

In industrial paint rooms, such as the 
department at the Douglas Aircraft Com- 
pany where aircraft assemblies receive 
their camouflage paint and identification 
markings, this hazard is minimized by fans 

(Continued to page 168 } 

toiling water curtain lkn| pick* up pigment m air of paint ream 
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"Big Gun” Cuts 230,000-Volt Line in 1/20 Second 



Standing guard over the 
transmission line carrying 
power from the Bonneville 
hydroelectric plant to the 
war industries of the 
northwest is the fastest oil 
circuit breaker in the Unit- 
ed States, It takes this 
huge electric robot just 
1 ,20 second to interrupt 
the flow of 2,500.000 kilo- 
volt amperes at 230,000 
volts if a fault occurs in the 
transmission system. 



FCHfall-tororktfig art eir- 
cull breaker in lh* land 
it thii fiiifl, looking like 

a fuluritli^ lug Qurt a* 

it guard* the 33D r OQQ- 
volt power line of ftie 
Ban rvu¥ i I Le electric plant 





Wheel Reveals Accident Risk When Two Drivers Meet 






Automobile drivers can be enlightened 
quickly concerning the degree of peril in- 
volved when various kinds of unfit drivers 
pass on the highway, with the aid of a 
“wheel of chance*' constructed in modified 
form,. It is used at the California Division 
of Drivers 1 Licenses, where persons wish- 
ing to learn rules of safe driving attend 
classes tutored by slate driver's license 



divided into sections indicating various 
good and bad driving habits, and each is 
assigned a number from 0 to 9, the num- 
bers getting higher as ihe probability of 
accident increases. For instance, alert and 
keeping good distance are assigned 0, 
speeding 3, drowsy 8 and drunk 9. Spin the 
wheel and two arrows point nut two typos 
of drivers, designated as A and B. Adding 
ibers indicates their chance of be- 
coming involved in an accident. 
I! the number totals five or more, 
it is believed an accident would 
result. In one example, driver A 
disregarded a boulevard stop sign 
and had a rating of 4, while driver 
B failed to signal for a turn* num- 
bered 2. The total being 6, an ac- 
cident would result However, if 
rithei 1 driver had been alert, with 
0 for his number, the totuL woulcf 
be less than 5 and there would 
have been no chance of accident. 



CAll the light bulbs in the Uni led 
States, burning simultaneously + 
would produce the equivalent of 
noon sunshine over a little more 



Spin off wheel ihews chance of accident when two Cart mcot 
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RpgHMianded frittor creating plole on 



way to first btfK after making a bit 



TTAVE you ever hit a 
A A dozen balls in a row 




in batting practice and 
then struck out your first 
time at bat in a game? 
That often happens. 

The reason is that the 
man who pitches to you 
in practice isn't trying to 
fool you, while an oppos- 
ing pitcher Uses every 
trick he knows to make 
you fan out. Good baseball is as much a 
game of wits as of skill. When you are at 
but, you and the pitcher are opponents in a 
battle of hit or miss. And he has the edge, 
It’s your job to try to decide what’s com- 
ing next so you can get ready for it. The 
pitcher's job is to throw almost anything 
you aren't expecting. It may be a bull or 
it may be a strike. If it's a strike it may 
be a fast pitch or a slow one or a curve. 
You have only a fraction of a second after 
the ball leaves his hand to judge the type 
of throw. 

Your strategy star Is the minute you 
reach the plate. The catcher is the fust 
man you must fool because he sizes you 
up and signals the pitcher what to throw. 
II you are all tensed up the catcher senses 
it and he may call for a wide ball that you 
are apl lo swing at even if you can't reach 



Catcher irtatthet hi* nia&li at 
ha prapar-e-t Pa fry far n high 
fauL ball near home plate 
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How can you tell wliat the pitcher 
is going to throw next'.' You can J t 1 
always, but here are some lips from 
Lou ^Kovikofl, leading hitler in the 
American Association in 1341, that 
may help: 

iL lf he pitches a ball, the next one 
quite likely will he a strike, because 
pitchers like to keep trying some- 
thing different. If a pitcher Rets two 
strikes on a batter he feels pretty 
safe and is apt to throw a couple of 
balls. But if two bi.JIs b-ivi.‘ been 
called and no strikes mu chances are 
a strike is coming up next. 

(i A pitcher tries nol to signal what 
he is going to throw but many of 
them have mannerisms that give 
them away. One may beli-ay the fact 
that ho is aboui to throw a curve by 
the special way hi steps, taking a 
shorter stride or planting has Foot 
more to one side th in usual, Soon ■ of 
them can't help making a face as they 
get ready for a curve. Another may 



it. To relax your muscles al the plate, 
bend your knees and crouch down a 
couple of times. 

Another thing the catcher watches 
is where and how you stand. If your 
position is awkward he may call for 
a strike right down the middle, 
knowing that it will find you oft bal- 
ance. Sometimes a batter Ls smart 
enough to stand in an awkward po- 
sition purposely and lhen 1 just at the 
pitch, change to an easy .stance that 
gives him full control. 

II you fire poor at reaching a high 
pitch, practice a high s', vine at the 
platc T The catcher may deckle that 
you are all set for a high one and he 
will signal for a low throw, right 
where you wars! it. If you hold the 
bat all choked up you wmft be able 
to reach ail outside pitch find the 
catcher probably will be smart 
enough to call for one. If you think 
you know what sort of throw the 
pitcher is going t.o make next, don't 
advertise the fact by getting all set 
for it. The man behind you will sig- 
nal for a different one. 
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Fit* hot demonstrating frwa 

miilolitil. on* in holding ball 
Vrlth typical curve grip and 
ih 9 other in failing In con- 
ceal hoi] with hii Cjldvt 



wipe his throwing hand across his 
shirt to dry his palm* Many of 
Ihem throw" curves with an over- 
hand motion and the batter knows 
w hat is coming the minute he sees 
the arm go back. 

“Some pitchers make a habit of 
leading off with a fast pitch. But 
don't be too sure that lie will keep 
it up. even if he has done so for 
three innings. Just then the pitch- 
er may start drifting them to one 
side, knowing that the batters are 
ail set for fast ones. 

S 'A tired pitcher loses his stuff 
and is easier to hit. When a man- 
ager can see that the opposing 
pitcher is getting tired he usually 
tells his batters to start swinging, 
especially if the score is closed 

Stealing bases is almost a lost 
art now compared to the emphasis 
that used to be placed on this part 
of the game. A runner who has 
reached first is a long way from 
home, but IE he can steal second 
he is apt to score the next time a 
long drive is hit, So, a fast runner 
can afford to take a chance steal- 
ing second unless he has been told 
to play it safe. He leads off as 
much as he dares, watching the 



HOME 



PLATE 



Shaded orca-i indkdfr 
field in 

note 



parH of ploying 
hit* c ifO Tnadi; 

nudr plate 



Sam* pitchers ttlcgroph 
ihe>T Intanlian of moiling; 
a certain kind ef pileb 
by mannerism? such as 
wiping hand acre?* shir* 
before throwing curve 



Unconscious habit pf wet- 
ting h\i fingers before 
throwing a fait ball seen 
betrays lbs? prkher'-s in- 
lenlian: opponents study 
c pir then's ci£tian& 
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Gunner Wu^ht in Irap between baiesj running 
the baiet is almeil c laU qrt 



pitcher alertly because he must beat the 
ball back to first base if the pitcher tries 
to throw him out. 

There is nothing hit-or-miss in, the way 
the batting line-up is arranged. The first 
man at bat has only one duty and that is to 
try to get to first base. He must be able 
to hit safely and he must also be calm 
enough to wait it out and take a base on 
balls if the pitcher seems wild* 

The second man in the line-up has the 
job of advancing the runner to second base 
no mailer if he sacrifices himself in doing 
it. He must be a fast player who can but si 
perfectly and he is preferably a left hander, 
A left-handed batter is two steps closer to 
fust base and has a better chance to beat 
out a bunt. If the second man up has a 
chance for a long hit he should try to pull 
the ball ever to right held behind the run- 
ner advancing to second, to reduce the 
chances of q double play. 

Thu next three men up are the 
heavy hitters of the team. Their 
job is to bring home the men on 
bases. This is the spot for a home- 
run hitter, who sometimes drives 
two or three men ahead of him 
across the plate. Next come the 
weak hitlers with Jthe pitcher Inst, 

The pitcher is usually the weak- 



N&vifco-fT at completion 
of iw fn.gr nolo weight 
it properly distributed 
Id achieve goad bal- 
ance-one iecrflt of 
go-ad hitting 
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Early in the century baseball 
tea tils tried all sorts of tricks to 
help them win. The grounds were 
"doped' 1 in half a dozen different 
ways. Sometimes ihe area toward 
first base was hardened so that 
balls bunted to the spot bounced 
high in the air. The home team 
knew just where to hunt* Base 
lines were banked up to help pre- 
vent bunted balls from rolling 
foul. Often the pitcher’s slab was 
elevated or depressed to suit the 
style of the home club's pitching 
staff. The grounds would be soft- 
ened by soaking with water over- 
night before a game with a fast 
team, to help slow the visitors 
down. One stunt was to “soap" 
the dirt around the pitcher's box 
so that a visiting pitcher, reaching 
for dirt to dry his hand, got a 
greasy hand that made the ball 
slippery in his grasp. 

All such tricks as these that 
give one team an advantage over 
* . , . i # _ . _ * _ another are obviously unfair. 

Catcher uginoling For pitdh as faqh?r itondi at piato _ _ „ , J 

Modem baseball is played by 

est hitter and, in lust place* he is apt to bat 
less often, conserving his strength. 

The pitchers who are hardest to hit are 
the relatively few who "pitch out of their 
uniforms.*' Such a pitcher releases the ball 
toward the end of the throwing motion, 
when his body is behind the ball. It's easy 
to sec the ball when the pitcher lets it go 
from above his shoulder but it's hard to see 
a ball against a light -colored uniform. 

In the old days of baseball, managers 
tried to take advantage of this fact by play- 
ing tricks with the back field fence, One 
such fence had a dark green panel behind 
the pitcher, an ideal background when the 
home team was at bat. But this panel was 
turned around to reveal a glaring yellow 
green surface when the visitors were up. 

Another team placed a green advertising 
sign in the shape of a big disk on its back- 
field fence. It formed a perfect background 
when the home team was batting, yet the 
visitors could hardly ever hit the ball. 

Someone finally noticed that at the instant 
the home pitcher was throwing, the sign 
spun around, creating a moving back- 
ground against which the ball was almost 
invisible. A boy behind the sign was spin- 
ning it with a crank. 






loams that depend on their skill and wits 
alone to win. And often enough, a team 
that Uses its brains will beat a team of bet“ 
ter players who just aren't thinking as fast. 
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Hands "Float” on Face of Transparent Clock 



You could puzzle your friends with a 
transparent Mystery Clock now on the 
market. Its hands seem to float on air t since 
their means of support is not apparent ex- 
cept on close examination. However, ma- 
nipulating the setting knob reveals the 
secret. The hands arc each mounted on a 
separate glass, disk framed in a metal ring. 

* T)n the outside edge of the metal rings are 
, teeth which engage rot*tM^g gears hidden 

* within the base of the 1 
•* electric motor also is 



where the liny 

J Heater With Removable Casing 






nd 



Oulfcr the II of heater lift! off f Or cleaning inlid b 



Gives Access for Cleaning 

, Easy access for dusting the inner sur- 
' faces of a console-type oil or gas healer 
^has been provided by equipping it with a 
detachable outer casing. Unscrewing four 

^oj^.irSLZH- t°Zf" 



■_ wing bolts and lifting slotted metal pieces 
Jf releases the covering, which can bo oc- 
compHshed while the heater is in opera - 
tion H thus permitting the periodical rerm ival 
of dirt before it escapes upward to lodgi* 
^ on walls and ceiling. In the salesroom the 
* removable jacket allows ihe customer to 
examine the interior of the unit. Repair* 
and servicing are also simplified. 



CTo learn where to buy commercial prod- 
ucts described in these pages., see ihe index. 




Horodi of Hyilery Clock moving about the transparent 
dial have na apparent eanneclian with the mcdiAniim 



Liquid Massage for Arm or Leg 
Is Given in Sealed Tube 



ct 



& 
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Two Ohioans have patented a machine 

for administering a local treatment or mas- ^ 

sage by circulating liquid in a scaled tube J 

into which the part to be treated, such as 

an arm or leg, is thrust, A seal at the open j _ 

end of the tube prevents leakage. As the ■ 

liquid is forced through the tube, libs in- ^ 

side the tube impart a helical motion to ■ 

the circulating fluid. ^ >■ 

f t* < JS 



FflTffd circulation of woler fhraugh fenltd tubs hm 
Ihe effect of a manage an arm or other part of body 
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A tiint of how ihe automobile of Ig morrow will be 
co ns It ueled is found in two palenls gronled to the 
Fard Motor Com pony. Thny dt-ol with o vehicle 
body composed of lubular-ihopod members, o form 
of Eo-nslruclron akin lo methods employed In IfgliF 
oirpEono factories 

Dragging extra Senglh* of card oiound on ironing 
day may bt eliminaLod by a U-cJamp airaelimanf 
which pcrmili plugging in ihe iron just beneath fha 
board insioad of a distant wall socket. The u Harb- 
in ent dips on the edge of lha board 



Shoes nol only may be held in shape by u pa Fee Fed 
shoe tree, but ndy be dried out by the same mean?* 
Electric bulbs within each Irae provide heat 



WHY DIDN’T YOU 




CLAMP 



(Since wft have not been advised that item? on these 
I wo pages arfi ova liable commer dally, Popular Mq- 
chorti ci Mngaiino spn npt supply i nf a, r motion to pros- _ 
pqdivc purchasers; groming of a potent is no indh . 4 
co lion I h ci h an stem is reody for the market) 
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THINK OF THESE ? 



RAlN-AND WIND 
KE&ISTPNft TARPAULIN 



Another pa Sen I is for on 
oirplcmp mooring con- 
i H T r% 0 of Por ijuulirt*: on- 
chored 1c the groon<l 
sifter be mg pa$ied over 
each wing 



FILM or transparent 

PLA&J 3 C ON ROLE. 



ANCHORED 

Vv: 



Auto wifldshidd* could be kept clean by mcons 
ai Pr ran spoken I film. When film becomes dlft'/j it 
is replaced by rotting a clean se-rrinn off □ ipcof 
bennptb windshield. AS the some- pi me the diriy 
film i& relied onlo spool above windshield 

A "woodpecker - ' tfoorbe]| would be ci na-ve I touch 
for the suburban or country heme. When chain 
is pulled by visitors, woodpecker's figure set an 
ptvol rack* forward ond Lhe beak slakes s.ound- 
praducing bar 



ELASTIC 



6llTQ r $ EE AY. 
RINGS liELL 
WHEN CHAIN 
ES PULLED 



f P* 

TENNIS BALL 



Ititfoar practice ef ttnnh 
strokes it made possible by 
n patented device which 
provider far attaching fh* 
ball ta clonic confi, an* 
held by the player a* he 
strikes 4h« captive ball 
wHh the racket 
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Tin Cans Easily Salvaged 



Trn son fiotipn* ratEly of(«r both ends have been cut 
off, in which shapG it lakes less tiara g# ipott 



Tin cans may be salvaged with Lille dif- 
ficulty and they do not take up much space 
if the correct procedure is followed. After 
removing the lop of the can and rinsing it 
thoroughly* the can is easy lo Batten side*- 



wise if the bottom is also removed. It is 
best lo leave a quarter- inch space inside 
for inserting the cut -off ends. This space 
also permits chemicals to circulate through 
. the metal in the recovery process. 



0 ' — - — 

Dependable Weather Sayings 
Have Scientific Background 

Amateur weather forecasters busing 
their predictions on folklore would have 
better luck using only the sayings which 
■ have a scientific background, Ps'ofcssnrs 
Ralph Clauser and Louis C. Jones, of the 
New York State College for Teachers at 
Albany ., have outlined a few which may be 
depended upon. They agree, for instance* 
that dew on the grass in the morning may 
forecast a fair day. Pew, they explain, 
forms more readily when the sky is clear 



than when overcast, since the clouds act 
Uke a blanket and hold the heat around 
the earth so little or no dew is precipitated 
out of the atmosphere. “Rain before seven, 
clear before 11,” is true of certain kinds of 
showers. As a high-pressure area moves 
in to replace a low one, there may be a 
short, hard shower* preceded or accom- 
panied by a shift in wind from southerly to 
north westerly. If one of these showers 
starts before seven o’clock in the morning, 
it will probably stop before 11. "Mackerel 
sky, not 24 hours dry™ a bo is based on 
fact. Cirrus clouds, coming from the west 
with a low pressure area, may soon spread 
out to become the characteristic mackerel 
sky, and, if the low pressure continues for 
the next 24 hours, rain is quite likely. 
When the underside of tree leaves can be 
seen, it is said to portend rain, because dur- 
ing a cyclone, or low pressure area, the air 
tends to rise, turning the leaves over. The 
professors advise farmers and gardeners 
against planting only under certain phases 
of the moon, because this can hardly have 
any telling effect on the plants, especially 
when their growth continues while the 
moon makes two or three trips around the 
earth. A good crop, they assert, depends 
rather on careful preparation of soil, plant- 
ing the seed on time and correct cultivation,. 

->h2/T 

Bmsh With Bristles at the Side 
Cleans Crevices and Edges 

Crevices and grooves hard to clean are 
easy tn reach with a household brush hav- 
ing side bristles* Efficient as a hand and 
nail brush, it also gets into deep- cut de- 
signs in woodwork and furniture and 
scrubs the inner edges of kitchen utensils. 
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Raid 



Cpnpdip^ prljllflrymefi pn th* 
Br i v i-th CpSumbia cpai* drift 
ibeir big guns in strips of 
bp hlk, bPrrawing from natuFt 
for efTetlive cPni raiment 



Flames spouting from ?-i 
gas main severed by im 
enemy bn mb may be 
quick Jy ext ingu ished by 
ramming into the broken 
main a special plug filled 
on the end of a Jong pole. 

More than 2,000 volun- 
teers Eire being trained by 
the Brooklyn^ K. Y., Un- 
ion Gatf company for this 
sort of ' emergency Yn rk_ 
The men wear asbestos 
hone is and gloves and are 
provided with ramrods 
and plugs, which have a 
rubber washer that fits 
tightly in the pipe. 



Hugging a brelctn gas mein in a 
i?h^arsq!" for air re id 



Coast Gun Is Clad in Bark to Hide It From Enemy Eyes 



Perhaps barking dogs 
don't bite a but the bark 
on the big Canadian coast 
guns is just camouflage. 
They have plenty of bite. 
These long-barreled 
guns, pointing out into 
the Pacific* are being cov- 
ered with strips of bark 
instead of the usual mot- 
tled camouflage paint, on 
the theory that they will 
resemble fallen logs to 
enemy aerial observers. 



Ready-made metal plates now available 
for repairing defects in human skulls may 
be useful in the care of war wounds, ac- 
cording to Dr. Claude S. Beck of Western 
Reserve University school of medicine. 
The plates arc made of the alloy, vita Ilium. " 
which has been used successfully in re- 
pairing skull^ind other bone defects- Here- 
tofore the plates have been cast specially 

JUNE, 1942 



from a pattern of the skull defect, but it 
was Dr. Beck's idea to have plates made up 
in various sizes and kept in stock by sur- 
geons who could use them as needed. The 
plates have a gentle curvature which may 
be altered by means of pliers to fit almost 
any case. If the wound is not infected, the 
plates, attached by vita Ilium screws, might 
be L3Ut in at the first operation. 
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i F YOU like to race an out- 
^ board and the high cost of 
compel i lion has you stumped, 
ivy racing a midget. 

These baby boats are inexpen- 
sive use 7 1 , a -horsepower motors, 
and were developed for novices* 

Sesihs too tame for you? Not 
unless hilling 4u miles per hour 
with a hull that is only seven 
feet long seems tame. Not if it's 
Lame U \ l ido a boat so touchy that 
it is apt tu stand on its slein and 
spin over if il lilts even a flouting 
cardboard sparkplug box. 

The midgets are the current 
sensation in out board racing. 
iVolessi on a I drivers arc entering 
the class because racing the tiny 
hulls is so exciting. 

The driver of u midgel can pick 
up his boat in one hand and the 
motor in the o' her. The hull 
weighs 50 pounds and hull and 
driver together must weigh at 
least 200 pounds. A heavy driv- 
er is handicapped. During a race, 
i he driver crouches on his knees 
\\ a boxlike cockpit so tiny that 
he has to cut down the back of 
his life jacket to prevent it from 
stuffing the carburetor intake of 
i he motor behind him and shut- 
ling off the Jk-v, i f air . 

A midget is so sensitive that if 
the driver shifts his weight a 
uQuple of inches forward, he kills 
his speed. He uses his body in- 
stead of the tli t ot tic for changing 
speed in the turns. The throttle, 
incidentally, is automatic and 
kills the motor the instant the 
driver releases his grip* to cut 
down the chances of trouble in a 
spill. Being bio light, the midgets 
are rough boats to ride, yet their 



lightness helps them speed over 

&inco weight » important in walar hu 9 i r d ImbU dl iv4?T lid* ehopDV W0 l CV th^t WOUld trip 

the edge ouet a heavier one. Here one oHhcso marine joekeyi 1 , . 

il worrying hit hull and engine down to I he water for a run heavier hy drop limes. 
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Two midgel outboard* race for (he firtth line. Notice how small ihe hulls seem in relolian to drivers 



The speed record fur the class is 41.65 
miles per hour and the chances arc that 
even faster speeds will be made this season 
or next. Even the presen l record seems 
phenomenal in. view of the fact that out- 
boards of many times the midget horse - 
power can hardly go twice as fast. 

A midget racing motor costs S131 and a 
factory-built hull costs S150. You can build 
a hull cheaper and it may be better or 1 
poorer tin an factory construction. From 



$200 to ®400 will put you in midget compe- 
tition as against several times that amount 
that is necessary before you have much 
chance of winning in the larger classifica- 
tions, The costs of racing outboards have 
been going up in proportion to their in- 
creasing speeds because of the extra motor 
work and hull refinements that are neces- 
sary for speed. In spite of high speeds and 
the chances of spills* outboard racing re- 
mains one of the safest sports as long as 



As racer rolls over at 40 miles art hour in rough water,, driver is ihrowo out— his arm visible below boot 
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Drivers drop 41 tL-ting whack ta pais bo lam 

at a t^risfli inamrrit in relay ra-ce. Tha altier 
hand keap» grip an automata throltk- 

mu tor exactly us it comes From the 
Factory, Each owner spends long 
hours working over his power 
plant, principally to insure perfect 
alignment of parts, to reduce fric- 
tion, and to Improve the piston 
seal. Mu filers are replaced with 
exhaust stacks to provide belter 
cooling. A cool methanol-base 
fuel at a dollar a gallon is used 
because with it pistons may he fit- 
ted tighter. Generally speaking, 
no material may be added to ei mo- 
tor except for reinforcing. 

Mechanical ingenuity has de- 
vised scores of slight modifications 
to improve outboard motor effi- 
ciency and the hunt for more ways 
to extract additional power from 
the motors is still going on. Even 

B«bw r huffing surfaces of cylinder head 
with a tool mounted en -a dtntiif's drill 



Left hand of driver Si at the automatic throttle he 

muil grip throughout race tQ keep motor go trig 

proper equipment is worn and the safety 
rules are observed. Crash helmets and life 
jackets are obligatory, 

Winning a championship in any outboard 
class is a matter of per fee lion in innumer- 
able detai ls. The mo lor, the propeller, the 
hull, and driving skill must all be tip-top. 
The slightest carelessness, even strapping 
the hull down improperly when towing it 
behind a car and thus warping Its shape T 
may be enough to lose a race. Some of the 
smartest drivers spend as much time elim- 
inating things that tend to slow them down 
as they spend in trying out ideas to in- 
crease their speed. 

Drivers win few races when they use a 
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such ei detail as equalizing the 
tension on the cylinder head nuts 
is import a nt + Some drivers 
chrome-plate their cylinders to 
insure smooth surfaces and to help 
increase pis Lon seaL As much as 
six miles per hour may exist be- 
tween two sets of pistons and the 
way they fit with the cylinders. 
Occasionally a driver discovers or 
perfects a pair of “record” cylin- 
ders that just happen to be perfect 
and with which race after race can 
he won. Cylinder walls in the 
small motors are thin, and un- 
even ness in the metal may be dis- 
astrous, because if the heat dissi- 
pates unevenly the motor may 
heat up and freeze on a straight- 
away run, corkscrewing the boat 
over In a flip if the propeller 
blades happen to stop in a hori- 
zontal position. In perfect shape, 
a midget motor may turn 6,500 
revolutions per minute and devel- 
op up to 10 horsepower* 

Stainless-steel propellers are 
thinner than bronze blades and 
hence are best for some condi- 
tions. The fastest design of pro- 
peller for a speed dash is not the 
one to use in a closed course race, for which 
a propeller with slightly less pitch delivers 
the fastest get-away in coming out of the 

Propel I an to *oit dll condition? ore carried in Cate 



Rubhatf-dcwn coott of vor-nish give bo I Pom a gFaiilike sui-fae* 

t u rns . A 11 pro p el Je rs have slig ht va ria ti on s 
and a driver who is out to win may lest 
half a dozen before selecting the best. Re- 
cently a device was perfected that takes 
the measurement of propeller surfaces and 
aids in building up or reducing the metal 
to provide the right curve at all points. 
Five miles per hour or more are sometimes 
added lo a boat's speed simply by this 
“true pitch” operation. 

Most hulls are built up of spruce frames 
with a plywood bottom and linen deck. 
Average dimensions are S4 Inches long and 
43 inches wide, A flat bottom with one 
step that keeps all but part of the 3-ear 
planing surface out of water is one of the 
fas lest designs although a trend is grow- 
ing toward a type that the drivers call 
three-point suspension, in which at high- 
speed the hull floats on its stern and, on 
two pontoon like attachments fastened to 
the hull forward of amidships. Difficult to 
balance, a three- point boat is very fast 
when it is working smoothly. 

One driver has put nine different bot- 
toms on his midget, each one a little faster 

(Continued to page 17QJ 
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Chaining Tires and Wheels 
Helps to Foil Thieves 




Chdini !c<h liros cmd wheels to ihe nearest bumper 



0 



It required only the application of a sim- 
ple idea by one automobile owner lo pro- 
tect all four tires and wheels from thieves 
while the car remains parked on the street 
overnight. A stout chain^ strung through 
each wheel, secures it lo the nearest bump- 
er, and each chain is fastened by a padlock, 
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Ice Cubes Frozen Jn Plastic Cups 
Lifted Out One at a Time 
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Frozen in individual flexible cups, ice 
cubes may be removed from the refrigera- 
tor tray one at a time without touching the 
ice with the hands. Twelve cups are racked 
in a steel tray* and it is not necessary to 
remove the tray from the refrigerator 
when lifting oul one of the cups, since cups 
s .mu out easily without the use of levers 
or dousing the tray in vvMei\ Mu 






Icc cutiHT-s in individual cups. rtmayrd flrtt t> 1 Cl lime 
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transparent plastic, the cups are strong 
enough lo withstand long use. and the ice 
tumbles out readily when the sides are 
pressed lightly with the fingers. Frozen t 
cups may be stored in the refrigerator cold r 



compartment or chill tray without fear that 
they will stick together. 
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Bath Tub Shower Fits Any Spout 
And Requires No Curtain 



b 




Usable without a curtain because it does 
not splash, u bath tub shower now avail- 
able may be attached Lo any faucet by* 
means of special adapter clamps. The fix- V 
lure is an upright tube with three perfor- ^ 
ated cross pieces giving nearly horizontal T- 

Uuojti ocq 1 $ t 



Shower for yfiyr belli tub tondl tpray frCrn Cr4tl OUllt 

streams that can he regulated from a gentle “ 
to a powerful spray. A standing shower 
can. be taken without getting the face or 
hair wet. Installation of the unit does not % 
interfere with other uses of the tub or fau- ^ 
eet, since water may be run directly intdf 
the tub instead of through the shower by 
turning a collar at the base. ^ 



CTo leant where to buy commercial prod- 
ucts described in these pages, see the index. 
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Telescoping Trailer Adds Three Bedrooms 





Twice the usual sleeping ac- 
commodations are offered in a tel- 
escoping house on wheels which 
has an upper story that may be 
raised when the trailer is parked. 
The walls of the top floor tele- 
scope over the bottom portion, and 
the operation of raising or lower- 
ing, accomplished with a hand 
crank, takes only 10 minutes. In 
raised position the upper section 
rests on wooden blocks*, which are 
removed when it is to be let down. 
The top floor contains three rooms 
partitioned by Venetian blinds, 
and all of the space may be used 
as sleeping quarters. An inside 

floors. 

Cork on Pipes 
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dripping by the application of ^ 
plastic cork now" available in gal- 
Ion -size or larger cans. Spread on V 
with a paint brush, whisk broom- * 
or sprayer* it can be used for cov-^V 
ering surfaces such as metal, ^ 
wood, concrete, brick, tile* cement ^ 
and plaster, and it may be painted 
any color. Plastic cork makes a 
rough surface resembling stucco; 
it will not propagate lire, and ii 
odorless and verm inproof. 
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Trailer, top, 



in full height; bnllcm, top ster^ being lowered 
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Pocket-Size Bridge "Table** Holds Dummy Hand in Slots 





Fading bridge tflt P *mpll Grttfugb tfl be tdrrbd in the 
coot pocket, for mi liny fable lap far player* 



Offering the facilities of a bridge table, a 
folding leather bridge set which can be 
carried in the coat pocket is handy for 
playing cards on a train, the lawn and other 
recreational spots where a table is not 
available. North, South, East and West 
players arc designated in gold lettering on 
four sections which may rest on the play- 
ers 1 knees. Each section Is provided with 
slots marked in the four suits to hold the 
dummy hand* where the cards are clearly 
visible to all players. 



([Some fish which can change their color 
to resemble their background are unable 
to do this if they are blindfolded. 
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It'i steered like tin 
aulDmebiltiv and yam 
pull the wheel back 
te climb, py*h ii in 
far a glide. Nofiin ihn 
pi la l^i cro*;«d legs, 
Tlieie are no rudder 
ban far th* feel — 
anly a brake pedal 



\U DRIVE 



By 

Roderick M, Grant 



PART 1 




J 







irless, Lind. there 
time to step on 
ding. So I cros 



r INHERE is no use being nonchalant about 
* this. My stomach was tied up in a cou- 
ple of granny knots and my spine was stiff 
as a new collar. 

As casually as he VI have told me to come 
up to the blackboard and do an algebra 
problem, Bud Eddy^ the Sky far er 1 * pilot, 
had said Jl ATT right, you take her up now/' 

We had been off the field, around the 
half-mile square and down the home 
stretch once T and now it was my turn at 
the control — I who had never sat in a cock- 
pit before, never flown except as passenger 
in a transport plane. Air line travel, at 
leas!, had made me fearless of the third 
dimension, accustomed me to seeing corn- 
fields and wood lots lying at a 45 -degree 
slant under my left elbow. But then I had 
always depended on a veteran pilot who. 



1 was confident, was as anxious to come 
home unbroken as I, 

"‘Cross your legs and forget you have 
any/ 1 

This plane was rudderless, 
no work for feel until 
brake pedal after landing, 
therm but I was pushing them through the 
floor jusl as I “put on the brakes 1 ' when 
someone else is driving my automobile. 

“Flaps down/ 

I fumbled around for the lever between 
us and pulled it into intermediate position. 

‘Throttle all the way in, now, and steer 
straight ahead.” 

Gripping the wheel like a life preserver, 
I did what T was told. We rolled down the 



Preiiing dawn on ikt tad 
of this light plan#, you 
can lift the frant wheel 
aF the "tricycle" off ih c 
to tarn the craft 
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f taps Keif down, flu- 1J 5kylaf*r rr dim hi pail rh p hangai. II you eon drEvn on tiutn, you con fly i h iv plcine 

s .. t C { > / ftf A / £ 

eindtJi’ lane, my eyes glued to the Thsrs', good visibility downward and »„ th rpo Ktdfi, the 

spot where the Skyfarer + s nose authot ti notching fej- □ clonr rynwny b«fpre ipscting Irclhe line 

bisected the inn way. 

i4 Back on the wheel, casy, 5t 
Very gingerly I pulled it toward 
me. The nose blotted out the cin- 
ders, We were climbing. This had 
happened to a lot of fellows before 
mo, but now it was happening to 
inc. "We didn’t seem to be travel- 
ing very fast, but it didn’t occur to 
me to take my eyes oR the nose 
and its up-till for a look at the air 
speed dial. Wc began drifting to 
the left. 

“Keep her straight,’* said Eddy, 

“Make her do what you want her 
to do. Handle her as roughly as 
you like.” 

I gave the wheel a turn to the 
right, and incidentally pulled it 
toward me. We bit into the air at 
a sleeper angle. 

‘"Not so steep, w Eddy cautioned, 
and I Jet the nose down, trying to 
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remember that this one [it lie wheel, which 
was all I had to worry about at the mu- 
ment, has two functions — steering and ele- 
vating, That was the first problem in three- 
dimensional coords nation, I don’t know 
what sort of acrobatics I’d have embarked 
on if both feet had been working, too. 

Now if this were simply the story of some 
fellow’s first flight, it wouldn’t be a story 
at this advanced stage of aviation. It\s more 
than that. It's the story of a dub who con- 
skiers himself a good automobile driver, 
who has never been to ground school, who- 
k stows about ailerons what he reads in the 
papers, taking up and Hying and bringing 
down a new sort of airplane that the gc?V“ 
emment has certified is incapable of spin- 
ning. It has no rudders and it can't side 
slip. If I do the wrong thing, the Skyfaror, 
like a wise old horse, is likely to correct 
my mistake. If I flirt with stalling speed 
iho plane will dip its nose* fait forward 
instead of backward or sideways, recover 
flying speed and level itself off. Right hero. 



5 100 fc^t in the air, sensi- 

tive to cross winds at the 
slow speed of the climb 
after takeoff is a critical 
point in conventional air- 
craft but the SkyfaTer 
took my ill-coordinated 
- manipulations; of the con- 
trol without a whimper 
and. climbed away. 

Eddy told me to retract 
flaps and keep the nose up 
>as the angle of attack 
changed and the leveling 
of flaps gave us an extra 
10 miles an hour. At 600 
feet I made the first turn. 

‘Keep the nose up” 
Eddy said, and I pulled 
the wheel back slightly* 
watching Lhe angle of nose and horizon in- 
stead of the golf course below, I remem- 
bered with u Hash the first time I looked 
down from a steeply banked Ford Tri- 
motor. This Lime there were no qualms at 
all; I felt as stable as in my favorite lounge 
chair. My mentor reminded me to antici- 
pate the flight path t returning the wheel 
for level flight before the turn was com- 
pleted. The next turn was a bit steep, but 
almost before Eddy warned me I was cor- 
recting iL 

On the third leg I followed directions to 
level off at around 800 feet, cruising about 
SO miles ail hour. I still wanted to fight 
with the control, hut I began to find it 
wasn't necessary. I look my hands of! the 
wheel a moment and nothing happened. 
The plane knew' more about flying than I. 
There was time now to look across at the 
airport from the big window of the com- 
fortably heated cabin and feel sorry for 
the folks standing down there in the chill, 
damp wind and for the motorists fighting 



Here ii the ^SlcyfareiV' clean profile. Dotted linos shew petition at and front wheal in right turn 
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Ths drawing illustrate* how the plane with 
flop* lowered can glide at a sleeper angle 
and thus land Safely in a smaller field 



each other a l the highway cross- 
ing. I wanted to go right on flying, 
but Bud Eddy pulled me together. 
We turned the third conies*. Then 
he said: “Puli out the carburetor 
heat control- . . Now pull out the 
throttle.” 

I knew better than that. We 
were more than a thousand feet 
from the runway, and it looked 
like a mile. I pulled the throttle 
about two-thirds shut, knowing I 
would need some power to reach 
the field. But 1 couldn’t fool the 
doctor. 

“’Close the throttle all the way,” 



Checking oil before taking off. Notice the 
accessibility of the 75>hsTicpswer engine 



iW • llr^d 



cf>\ 



Thii 1$ fhe fow-wingL-d ,-Ertcupe, tjn&Jhrr tpinproof pturic- 



Eddy ordered, I gave it a quick shove — the y 
wrong way. The engine revved up. Eddy pulled 
it for me, +, 

"Forgot which way was off,” T apologized. 

"Juxt like your automobile accelerator/ 1 he 
sakl p + push it in for speed,” I remembered that 
next time. 

We idled around the last corner, (hen I pointed 
the nose for the runway. Not sleep enough. Ton 
steep. Wobbling to the left. To the right. The 
Haps were down, the nose shoved forward to 
compensate for them. "Keep the air speed at 70 

(Continued to page ldij 
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Snap -On Screen Hangers 




to Attach 



ki-i-v* 



f 






( 






1 % 

1 




— 




CtV.V* 





a 

■5 

-d 

o 



Hangar in* pi t*«im in placo, Iniet, lift Han 31 r it 

flush with from?! fi^jht, hook prtirudci iligHrly 

Simple in construction and easy for any- 
one to install, a set of metal window- screen 
holders permits the screen to be hung from 
the inside without the old method of ' 'fish- 
ing and hooking.” There are two parts to 
the holder* one to fasten on the screen and 
the other at the top of the window frame, 
each taking two screws. To pul it up, the 
screen is pressed at a slight angle against 
the top of the frame and then given a hard 
push, thus snapping it into place. The 
screen may be opened at any time by 
swinging it outward. The holder may be 
installed in two way si lirst, as a double 
hook, and second, it may be inverted and 
the woodwork routed so the holder will 
not interfere with slacking the screens. 





Delayed Jump of Steel to Magnet 
Shows Change in Structure 



In delaying its jump to a magnet* a strip 
of steel reveals a delayed change in its 
atomic arrangement. The metal, known as 
1S-S, is stainless steel containing 18 per- 
cent chromium, 8 percent nickel and the 
rest iron. This metal is not ordinarily at- 
tracted by a magnet because it usually 
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contains a Utile nitrogen. However, if a 
piece of nitrogen -free metal is heated to 
11 Fahrenheit* and then cooled, the 
magnet phase returns when it is down to 
boiling point of water. In recent experi- 
ments. Dr. Herbert H, Uhlig of, General 
Electric research laboratory r found that if 
the heated “Strip is cooled suddenly by 
quenching in water, it is nol immediately 
attracted to the magnet, hut after about a 
minute and a half it suddenly jumps to- 
ward it. To explain this it is pointed out 
that, although the atoms start rearranging 
themselves as soon as the strip is cooled, 
it takes about 90 seconds for a majority to 
shift, and at least a day passes before all 
reach a state of equilibrium. Research into 
this change in the crystalline structure of 
the metal is expected to reveal more about 
heat treatment of sleels and lead to the 
production of alloys with belter mechan- 
ical properties and resistance to corrosion. 
— 

Flower Pot Holds Ant Poison 
Concealed in Its Base 

Everlasting artificial flowers bloom in a 
small decorative pot whose real function is 
to kdl ants. Hidden in the bottom is a spe- 
cial ant paste, sealed off so children and an- 
imals cannot touch it. Four tiny notches in 
the base permit ants to reach the poison. 




Slats permit anSs la resell poison concealed m base 
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Women’s Fire Brigade Trains 



for War Duties 




CiSru* Heights has three fire- trucks, and flu* wflmoti 
them. Tihpy'ro framed to hondle nil the- equipment (■obavnl 
jUSt CIS the men of the Va I lpsi trn r brigade Hq> most of lilt 
men work in nearby cilrci. At right, the ladies pul in some 
pfdclicr w\ih ihe hoj^i, For nearly two years they Fiqvo rn- 
gagod In Weekly dr ills an d monthly reviews a I firn fighling 
technique, whrch means everything from storting the truckt 
to rescuing perserti from bidding? and giving first aid 



Even before the war brau-yhl It* new dongiMi lo CoNformra, 
the women of Citrus Hoicjht* r on urban area near -Sacrra- 
mtrttp,, joined up fa form cr^Toiunleer fire bfi-pade. Already 
fhey' V-0 fought flaming ga=obmr> Iruik and rmlomobile fires,, 
praErte and home fires They'll take on anything bombs. in- 
ctudrd. A have, Cj I left,, they pruthCF currying Eia^e into a 
buildings of regh^ they learn how to handle a lire ladder 



I 
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Iht LATEST in STREAMLINERS 




The era of streamline train# is not Seri years 
p]cl r yi it Today mor p than ISO sheamlirtofi 
are plying D<ru ts all but n half dozen 
Hates and o s-coru af new troin* ore being 
fcfulH. American rcirEraad# operate 75,Q<H) 
m i k > \ daily a f mile- a- minute passenger 
trains. Trove- k-n take la Ihem in swarms-; 
los( year (he total of passenger-miles was 
22 perce n.i over 1940. This year war busk 
ngsi and liie saving ore adding ta railway 
!ravtf. One of ti^e n*w* al atrcandinurs is 
ihe sleam driven, stainless steel "Empire 
State Express'' of the Hew York Central, 
sFTpWTFabove. It offer* coach passengers 
the iuKurici at tid just able, sponge 'rubber 
ions and loungo- observation tars dec- 
orated with historic cnurnli. In (he cirde r 
above,, the operator and passengers look 
oat the 4pi hjj af d windows of the "Land a" 
Corn/' a two car itroarnliner an the Illinois 
C cm Ira I railroad. It i-s driven by a 223- 
h or $epow nr Hallman enginsj oil- burning 
like line but with spark Ignition- It 

"Si uus hydraulic drive,, then shifts aw 

Jempti tally to mechanical drive r reaching 
■tap ^pricid of about 83 miles on hour. A I 
left, a Cfovt‘l'-r in dining car of Ihu Penn- 
sylvania'# "Broadway Limiled^ chai# by 
phone with a friend in th^ ohiervallan car 
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Wood venee* wglEa end fluare^ce-nl lighting add to the 01 - 
tracriveneis of I he "Empire £ta(e Escpresa." Thp two now 
train a, which toil $2„.5£iO ( 00Q r have disk -type broken and ihe 
trucks are ins-ulaied from The tut bod iei by CDiiipo s i .1 1 on 
molded parli (o prev-enP iransmiasinn pf ihn track noiic 




Lefl, She "South Wind’* roors o round a turvi? on ihn Lou is - 
ville Em Nashville, bouad from Chicago for Hondo. Three 
road i cooperalod in storting streamline high-ip&gd coa^h 
service deify between Chitogo and Miami, and ir proved so 
popular that i^usi were ioEd air I □ week or more in advance 



The "'Cnlumbian/' coach streamliner on the Bo I Pi more & Ohro 
between Chicago and WaihinfiTon* is wired fpr *ound, From 
trammittefs in diner ond -observe! lien cars ihe steward**! 
de-scribes historic and scenic spots, and here the dining cor 
stewond Is calling a passenger who has reserved a icrble 



Sartielhing realty nc^ under the railway £un 
■i the pendulum ccjl_ _There ate three of 
ihem, built foT" l h t*- So n 1 a Ft- r Carrot Narihnrn 
a md Burlington, Riding on huge toil and leaf 
iprin-gii above! the boyHy is suspended from 
above its center of grJavity und bonks ititdf 
like on oir plane w^n |l raunds a curve 
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Luminous Strip oil Shoe Soles V gcn nuclcits and is transformed into nitrp- 

t 7 * i r * tm t J gen t which disintegrates into another form 

GiOWS Visibly in olackout r A of carbon. This picks up an additional hy- 

■ drogen nucleus, and they turn into an- 
other form of nitrogen > which thereupon 
Spicks up a hydrogen nucleus and becomes 
oxygen. The oxygen disintegrates into a 
third variety of nitrogen , which is com- 
pletely smashed by a hard-hitting hydro- 
ceii nucleus. From the fragments, two 
new elements are formed— helium and the 
original carbon. Thus, after 5^000,000 years, 
f : , m l hydrogen nuclei- — the fuel of the solar 
fir* s- — have been consumed but the orig- 
inal carbon, and the helium ash, remain. 
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l^piin9ii» *ctei Jje els .moke shoot gbw in dark 

^ 11 ^Shog s. \ivcn' ‘ a lumlhisccnt treatment 
around the edges of the soles are now of- 
fered for use of air-raid wardens, police- 
men and others whoso work or civilian de- 



Cover Fitting Many Sises 
Applied Without Cutting 

Adjustable to fit books up to 15 inches, a 
ready-made covering easy to apply is fold- 
ed over like the ordinary paper cover and 
he hi in place with elastic tapes and hooks. 
No cutting or pasting is required. The flex- 
ible cover is folded evenly to book ske, one 
book cover inserted into the fold and the 
elastic tapes drawn across each other, 
hooking at top and bottom. Then after 
wrapping the folded cover around the book 
and repeating the original performance for 
ihe second book cover, a few minor ad- 
justments will give it the correct propor- 
tions, Made in Various colors, the covers 
arc interchangeable and provide long- 
lasting protection. 





fense activities keep them out at night 
when there may be a blackout. Five dif- 
ferent coatings, starting with a white base, 
arc applied to the soles and heels to make 
them luminous. 

' f 

Sun T s Technique of Keeping Hot 
Is Copied in Atom Smashers 



For a billion and a half years the sun has 
been burning up energy and restoring it- 
self, and — cheer up! — it probably will stay 
in business for another 10 billion years. It 
really is a big atom smasher, feeding on 
atomic energy by transmuting hydrogen 
into helium, with carbon acting as a go- 
between. Dr. H. A, Bethe, physicist at 
Cornell University, that scientists 

have worked mil in their own atom smash- 
ers the six-step process by which the sun 
maintains its enormous output of energy* 
The process takes 5,000,000 years on the 
sun. A carbon nucleus picks up a hydro- 

> - * 1 r tt 
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Cover folds aboul hooks end hooks on by aloilk tap* 
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Three Gliders Towed at Once by Army Plane 





T 



Thfee glider* eattnchecT by rape* tG One ormy plnno; two fly obreoit oniJ ihircf one follow! fat behind 

' ' -M! 



Pilots at the West toast Air Corps Gild* 
ing Sch oo 1 can launch and low as many as 
three gliders St a time, using one aii'plane 
equipped with a 295* horsepower engine. 
At an altitude of about 3,090 feet, the glid- 
ers may be cut loose from the to w lines to 
soar on their own, the length of soaring 
time depending on the thermal conditions 



of the air. Gliders can be towed in units of 
one r two or three. A single tow is made 
with a rope about -J00 feet long. Double 
tow requires two ropes forming a “Y ? ” one 
glider flying slightly back of the other. In 
towing three gliders at the same time, a 
longer line is used for the craft in the mid- 
dle and two shorter ones on either side. 



Scale Weighs a Film of Tarnish 10 Billionths-Inch Thick 



On the trail of an invisible saboteur- 
oxygen — which attacks metals with rust 
and Corrosion, scientists at Weslinghfiu.se 
research laboratories have built a scale 
lhat weighs unseen tarnish films about It) 
billionths of an inch thick weighing 15 bil- 
lionths of an ounce. The scale is so sensi- 
tive it indicates loads in weight units of 
10 billionths of an ounce^ and movements 
of the pointer are so minute they can be 
seen only through a microscope. The bal- 
ance is housed within a glass tube in the 
shape of a cross. A tiny piece of steel is 
used in the test, and after all tarnish has 
been removed from the sample, small 
amounts of oxygen are admitted into the 
sealed tube. As the oxygen combines with 
the surface layers of the steel, the sample 
becomes heavier and its gain in weight is 
recorded every few minutes. The experi- 
ments are expected to reveal such things 
as what makes stainless steel stainless, 
which it is hoped may lead to some simple 
way of giving other metals the same pro- 
tection against oxygen in the air. 
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KEEPING OUR WARBIRDS 



Night and dny, under ortifklcl light and sunlight, mechanic* tupp buty 
faking down ond reiisiembEmg engine! of fighting and training plane! 

Anti here two of (he tp^igliili te!t the landing gear of a big; plane. 




F> ACK of America's fight - 
^ mg men of the air, and 
largely responsible for their 
success or failure in combat, 
acc thousands upon thou- 
sands of specialists — the 
maintenance men of the 
Army and Navy air Units. 
Their job is to keep our mil- 
itary planes in flying and 
fighting condition. 

Beside the expert rne^ 
chanics, to whom foils “the 
task of repairing, overhaul- 
ing and tuning the engines 
to the rhythm of victory, 
there are men who specialize 
in radio work, bomb loading, 
machine gun and cannon 
ma 5 ntenan ce, land i ng gea i\ 
propellers, patching of wings 
and fuselage damaged by 
enemy fire, refueling and 
numerous other jobs essen- 
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FLYING 

tial to effective operation 
of a mighty air force. 
Then* too, there are other 
thousands of men who 
keep a constant stream of 
supplies — gasoline and 
oil, ammunition and 
bombs, spare engines, re- 
placement parts and 
many other items — mov- 
ing to each unit, Their 
number is legion* of 
course, for it takes from 
eight to ton on the ground 
to every man in the air. 
When the United States 
Army Air Forces reach 
the projected strength of 
2 n G00,GG0 men, there will 
be some 500,000 mechan- 
ics among the more than 
1,500.000 members of the 
ground personnel. 

In order to provide ef- 
ficiency in operations of 
this kind, the Air Service 
Command was created a 
few months ago, with its 
headquarters at Wright 
Field, Dayton, Ohio* Its 
duties are to supply, 
maintain and store mate- 
riel and equipment and 
to provide essential serv- 
ices for the Army Air 






This ti o typical ground op- 
erafion, wilh th* tpecialitlt 
grooming u line af airplane* 



A tign llraf Our pilotl 
mean business— leading 
machine gun* and <&n- 

nOn in a B-ell Airacabra 

t 
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places the Maintenance 
Command^ i\ former unit of 
the Air Corps Materiel Di- 
vision. Since the Materiel 
Division has been concerned 
primarily with experimental 
work and procurement of 
new aircraft, it became ap- 
parent, with Ike continuing 
expansion of the Air Forces* 
that a separate supply and 
maintenance organization 
was required. 

The Air Service Command 

In itwfiry kind &f weather— even 

l-he Ai(H(-?yr mnrhemic* 
groGurcing our wcrptoncl 



Forces, the Air Force Com- 
bat Command and the Air 
Corps, This means keeping 
every bombing plane, pur- 
suit ship, observation plane 
and trainer — in fact, every 
plane in the Army Air 
Forces — ready to fly and 
ready to light. 

Major General Henry J r F„ 
Miller is In com- 
mand of thi.s im- 
portant org&niza- 
which re- 
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with supply, mainte-M s pound <nen ' 

nance, warehousing and 
air transport between 
stations and is responsi- 
ble for the adequate 
stocking, proper cata- 
loging and rapid distri- 
bution of equipment and 
supple e s. To fat i J i tat e 
this tremendous job, and 
daily growing greater 
because of the new pro- 
gram providing for the 
w o r 1 d T s greatest air 
force, the country was 
divided into four areas, 
with headquarters es- 
tablished at Hempstead, 

Nr Y,, Spokane, Wash., 

Tampa, Fla, t and San 
Francisco, Calif,, each 
under the Command 
headquarters at- Wright 
Field. Further expan- 
sion mav come Liter. 



ihe job shown bo low, Too; tood- 
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"Walking” Range Improves Marksmen’s Aim 








Drawing arid pholo show pkta! range an wheels and swivel la r gels; right, emit of ihe club experts lakes aim 

,, , _ -V 

So e fleet ive has a “walking pistol range feature is ah edging ' arrangement oper- 

□t a Miami, Fla-! club proved, that the U- S. aled by a compressed air cylinder. Only 
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Marine Corps plans to build similar ranges 
to train its sharpshooters. Forty targets 
arc mounted on a 2*3 ton traveling crane 
160 feet long. The targets advance from the 
rear of the range, 50 yards away, right to 
the firing line, A five -horsepower electric 
motor operates the crane. Another novel 



the edge of the target faces fche filing line 
before a match begins; then at the touch of 
a pushbutton all 40 targets swing synchro- 
nously in a split second to face the marks- 
men. This acts as a foolproof signal in 
rapid-firing contests and trains the marks- 
man to be steady and quick on the trigger. 



Hearing Tester Cuts Off Sound to Detect Attempt to Cheat 




Sound cul-off switch assures hones! test of h do ring 

86 



Former methods of testing hearing with 
the tuning fork, the dropped coin and the 
voice are being replaced by an audiometer 
now used by airlines. It is more accurate 
and speedier, and leaves little chance for 
outwitting the operator. Operating elec- 
trically as a calibrated audio -oscillator, the 
instrument produces sustained tones of 
precise frequencies and in measured deci- 
bels of intensity. Tones range from a low 
pitch of 64 cycles, to a high of 11,584 cycles. 
In a test the volume is adjusted to a point 
barely audible to the listener, and, starting 
with the lowest tone, the operator raises 
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the pilch through each successive 
frequency. If the listener fails to 
hear a tone, he presses the signal 
bul Ion. The operator then in- 
creases the volume to a point where 
the tone may be heard. A silent 
interrupter switch can cut off the 
tone at any time, thus exposing any 
attempt to claim better hearing 
than actually exists, A complete 
record is kept of every test show- 
ing the listener's ability to hear in 
each frequency. 

In t i V 

Match Books Embossed 
With Ink and Powder 



'’Chinese Puzzle” Shell Carrier 
Guards Against Explosions 



Anyone can e m 1 j o s s hip own 
name on specially treated match 
packs by Using a certain kind of 
powder, ink and pen. With (he pen 
and ink, the name is first written 
on the match pack. Then the pow- 
der is dusted onto the ink, which 
become fused onto the (lap when 
held over a SO- watt electric light 
bulb. The result is a signature in 
unique raised letters, To prevent 
burning the fingers or igniting the 
matches* an asbestos holder is sup- 
plied to slip over the matches when 
they are held ojjer « he light bulk 



Sdfo iheH comer f*r use by bond (lefl) or hei?T 



& 



Buill like a Chinese puzzle — the tubular mesh 
that binds when you insert your fingers and then 
try to pull them free — a carrier for explosive shells 
istributosJevernge evenly to grip the shells se- 
curely for safety in handling them. 
When the carrier is slipped over 
the shell and lifted, the weight of 
the shell extends the mesh and in- 
creases the leverage on the bars 
that extend along the side. 



125-Ton Seaplane Planned 
To Fly 80 Tons of Bombs 



Kit for cm bolting match books, top, and steps in the- proc-dts 



Nearly twice the gigantic di- 
mensions of the largest flying boat 
over built, a 250, 000-pound flying 
l?bat is on the drawing boards ul 
/ho filelm L. Mar tin aircraft plant. 
/Probably the precursor” oT fKc~~ 
hugc Clippers that will fly freight 
across the oceans in peace time, 
this projected monster is planned 
to carry 80 Ions of bombs. Details 
of the giant are secret. Mr. Mar- 
tin,. disclosing only that it would 
be able to span the Atlantic at well 
over 300 miles an hour* added: 
“And that's only the beginning: 1 ' 












PoiAref-lifife switch lasing 
jflrdpcirec) for 1e*r in 20- 
beta w-ieira labcrpfury 

slit lion by a saboteur* the 
severance of a power line 
ho it would fall to the 
ground, explosives plant- 
ed on the ground or an 
Gorki; 1 bomb might be the 
means of creating such 
short circuits. 

These hard-hitting test 
charges, amounting to 
2,000,000 kilowatts* carry 
twice as much power as is 
produced at any instant at 
Niagara Falls. They arc 
created by twin, 500 -ton 
generators in the labora- 
tory, located at the. West- 
in ghouse East Pittsburgh 
works. Each generator is 
driven by a 6 ,000 -horse- 
power motor. If the gen- 
erators could deliver 
continuously their eom- 

Checkih^ ad in bearing 
4— pf n SCKKSon gifts rslar 
in Te*t Ipbpra+airy 

Bunk of 15 -fo*ot Iren*- 
farmui-i in Wesfinghpuso 
bigih-vpltnpc yard 



TORTURE CHAMBER 

CjuuuU power lines 



T'^LECTRICAL knockout punches— equal in de- 
■*■ J struct! ve force to 75,000 lightning bolts — are 
being hurled in a new high-power laboratory that 
will play an important role in the protection of 
America’s power lines against bomb and sabotage 
damage. 

Safety fuses and circuit breakers, the guardians 
of power linos, are tested in this laboratory to de- 
termine their resistance to tremendous surges of 
electricity caused by short circuits. A bar of steel 
thrown across the electric circuits in a power 
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Electrician (or left) utmg wood#n pof-g 14 fb*? 
knife twitch while man at rigtil receiver in- 
ilmfioni for felling Ik* |wil<het 



bined output, the 2,000,000 kil- 
owatts would light enough 
tube- shaped fluorescent lamps 
to girdle the earth twice at the 
equator. The mechanical 
equivalent of that much elec- 
tricity is 2.630,000 horsepower 
— enough to drive 20 modern 
battleships* 

Spinning at their top speed 
of 514 revolutions per minute, 
the generators* two 300 -ton 
rotating members* called ro- 
tors, when short -circuited set 
up vibrations that shake the 
gym nasi urn-sized brick and 
steel laboratory budding. Re- 
lease of a short circuit surge 
from the machines drains elec- 
tricity so suddenly from their 
copper windings that the en- 
tire mass of the two generators 
recoils like a gun and only spe- 
cial steel spring mountings 

(Cc-ii fin Lied 10 page 174) 



Explosive force of 1,500,000 kilowatt* 
of power pullt apart ihree copper 
tables tend wicked between lix-inch 
limbers bound with heavy rape 



EngrnDBf ifi CGnlrol room O# laboratory hat at 
his fingertip* ISO knob*, buHonc and dial* to 
regulole power creation and flaw 
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With Watchmaking Precision 






lop, fight, finkhod mural on building; Irft, glmin; hood-hunter'* *hi«ld; bottom, laying c» tilo 



Hairline precision in forming the tiles 
for a mural erected over the entrance to 
the National Broadcasting Compan y's new 
building in San Francisco required new 
manufaeturing'nicfhbds and extreme cave 
in selection of colors. Made up of 2,560 
tiles, each six inches square and formed to 
an accuracy of 1 13,000 inch, this mural 
stands 40 feet high and 16 feet wide. The 
tiles consist of a mixture of flour-fine talc, 
silica and clay treated and molded in heavy 



presses under a pressure of 1,000 pounds 
per square inch. They were then baked at 
a temperature of 2,150 degrees, Fahrenheit, 
thermostats being used to maintain a uni- 
form kiln tempera! ure throughout. After 
baking, the white tiles, or ‘ bisques,’' were 
tested for warps or cracks that might occur 
in burning, and were checked for size with 
micrometer precision. To prepare them for 
coloring, several rows of the white bisques 
were laid out. constituting one section of 
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the mural, and the working draw- 
ing for that section was placed 
over it. Then lines were traced 
onto the tiles through carbon pa- 
per to form divisions between ad- 
joining colors, or “ glazes.” Each 
color zone bore a number corre- 
sponding to one of the 114 colors 
in the original oil painting. The 
glazes, contained in small rubber 
syringes, were "flowed in** and the 
sections were returned to the kiin 
for baking up to 2,000 degrees. 
After the tiles were pieced togeth- 
er in the mural, it was discovered 
that the rich, high-fired colored 
glazes were more brilliant than 
the colors in the origin^ l n and they 
are said to be capable of holding 
true under all kinds of weather. 

hj±^~ 

Sweater Drying Stretcher 
Adjusts for Many Sizes 

Fully adjustable in both length 
and width, a sweater stretcher 
holds garments in shape while 
drying. Made of wood with sliding 
metal strips that provide the ex- 
tension feature, the blocking 
frame may be enlarged from size 
32 to 44., The top and bottom 
pieces are split in the center and 
joined by the metal pieces far 
sidewise adjustment. The sides 
are similarly joined at the shoul- 
der to perm it adjustment in length. 
Wire sleeve holders, supplied in 
two sizes, fit into the frame, 
On/LAA^i: il-tr 



Slotted Hoods for Auto Lights 
Slip Over Lenses in Blackout 



Frame ii adjustable in all dintffont to fit size of garment 



Top, fitting blackout hooch aver the- headlamps. These slip an 
eaiily without special attachment*. Below, the taillight mn»k 

Melal shields that are easily in- 
stalled over the automobile lights 
during a blackout are offered by a 
Chicago in ven lor in shapes and 
sizes to fit most recent car models. 
The hoods are slotted to throw a 
beam of light visible 100 yards 
ahead, but visors and baffles pre- 
vent any light from shining up- 
ward or against the ground, where 
it would be reflected and become 
visible to an airplane observer. In 
a test made with the blackout 
shields on a city street, no light 
was visible from the 19th floor of 
a building. The set of hoods, avail- 
able in a protective metal box, in- 
cludes coverings for headlamps, 
tail lamp and Ihe rear license light. 
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FARMING 



rpEWER people than 
A live in New York City 
some day may be able to 
raise enough food to feed 
the whole United States. 

This startling conclu- 
sion is based on the rapid 
strides that agriculture is 
taking. In Revolutionary 
times more than 75 per- 
cent of the population 
worked on farms. By 1910 
only a third of the people 
were farmers and today 
less than 25 percent of the 
population cultivates the 
soil. Of these,, 50 percent 
account for about 90 per- 
cent of production. The 
trend toward greater pro- 
duction is still accelerat- 
ing and some economists 
figure that within three 
years the average farm . " p 
will be able to produce 30 
to 40 percent more than 
it could back in 1030. 

This is coming to pass 



Compering plants, the imaflor 
ones of whrsh wsrn fed nuTri- 



Water curia in on glim roof admits 
sunlight 1 q growing plortt but 
excludes heat 



Tanks and caver*, interiors pointed — ► 
black, used *n water flfftvrv 
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because of improvements 
in the quantities and qual- 
ities of farm products* 
more ace urate anticipation 
of weather conditions, 
better pest control, better 
plant feeding* and more 
complete mechanization 
of farm operations. The 
result is that farmers are 
falsing more food of bet- 
ter quality with less effort 
than was ever imagined. 
The Untied States, with 
only two percent of the 
world's farm population* 
is the world's greatest ag- 
ricultural nation. 

Hybrid corn is an out- 
standing example of what 
is happening in plant 
breeding but it is not the 
only example. Hybrid 
com yields HO percent 
more per acre and is also 
more resistant to diseases, 
drought and wind, with 
Ihe result that production 
per acre is really doubled. 
A new strain of oats de- 
veloped in Wisconsin is 
just as remarkably yield- 
ing 30 bushels per acre in- 
stead of 40* and having 
other desirable qualities.. 
Other grains, fruits, and 
vegetables are being im- 
proved similarly. 

Now that science is 
learning to foretell gen- 
eral weather conditions 
lour and six months in ad- 
vance* farmers are going 
to be able to advance or 
hold back their plantings 
to take advantage of the 
weather. One way to help 
get a crop no matter what 
the early weather is like is 
provided by a new vari- 
es le depth cotton planter. 
Some of the seeds are 
plan led shallow, some are 
planted deep. If the seeds 
from both depths grow the 
poorest can be hoed out. 
But if frost kills the upper 
sprouts, the deeply plant - 




Appordui which me baa pajjiblv the del«nninalidn of effect of various 
Irephl iprttrn on pEanh; note the (lucre Kent light fubet 

Measuring tomOuiiH of gai given off by fruil in Uoroge; ihi* ii part of 
Iho program fa reduce spoilage in lorgs itorehou^BS 
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Machine fhcjt gnHicra ond fhdpi 
gunyuln plants pri 1 per ra lory la 
rubber flxhractiun pr^c&« 

Co*r?rLKht leu A lb tom g trite ci'.iij 
ut Li i * ill CftiLTcrnJa 



Scaled chamber in side of which elements required by 
caw will be sFudied 

seems to be for the raising of a few such 
specialty crops as out of season tomatoes 
and hot house flowers. 

Water culture may never revolutionize 
farming directly but ii is more than doing 
its part in helping change agriculture into 
an exact science. It is the beat tool research 
men have for studying the food that plants 
require. When soil deficiencies can be sat- 
is Bed. crops will be of a more uniform high 
quality, of higher vitamin and mineral 
content* and more resistant to deficiency 
diseases. In some cases selective feeding 
controls and even alters some plant char- 
acteristics, Water culture is the favored 
method for such investigations. The com- 
plex minerals in soil used in experimental 



cd seeds will still grow. If wet weather 
rots the deeper seeds the same weather 
makes the shallow seeds flourish. 

Some people have hoped that the labor 
of growing food could be cut to a minimum 
by ‘'factory farming/' using the hydro- 
ponics or water culture method of raising 
plants in solutions that contain all the min- 
erals needed. Great things were promised 
for hydroponics four or five yc&rs ago but: 
now water culture has settled back into its 
old role of being an important research 
tool. Commercially* its only practical value 



plots can't be controlled or even measured* 
while with water culture the exact amount 
of minerals fed to the plants is known. 

Even so, the research men have their 
problems* Some of the zinc contained in 
rubber tubing, for example, is apt to con- 
taminate the mineral solution as it flows 
through the tube, completely changing the 
proportions in the solution. 

For healthy growth, plants must be pro- 
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vided with such dements 
as nitrogen, potassium, 
phosphorus, and Calcium, 

In addition they need tiny 
quantities of copper, bo- 
ron, zinc t molybdenum, 
and manganese. Usually 
soils contain greater 
quantities of these micro- 
nutrients than the plants 
can use but sometimes the 
plants show signs of illness 
in spite of the plentiful 
mineral supply. A p p a r- 
ently some of the chemi- 
cals are in a state that can't 
be absorbed by the plants. 

Many obscure plant dis- 
eases are now known to be 
caused by such lacks. 

Such deficiencies limit 
production. Little- leaf in fruit trees, it has 
been found, is caused by a lack of zinc and 
today trees are sprayed with a zinc solu- 
tion to combat the condition. Corky tissue 
in apples results when the trees grow in soil 
lacking boron. Spreading a few pounds of 
borax in the soil around the trees improves 
the crop. Manganese salts are injected into 
walnut, orange, and lemon trees when lack 
of manganese in the soil retards them. 

Today plant scientists are trying to learn 
how the minerals in a soil move into a 

Examining two-year-old pear tree railed hy waler 
culture at Beflcelejf 



Uiing Geiger counter to locate radio-active food led fa tomato plant 

plant and through it from one part to an- 
other. From this they hope to be able to 
increase soil fertility when needed, either 
by adding needed chemicals or by adding 
material to the soil that will release some 
of the chemicals already present. 

To trace the movement of food into and 
through a plant they are using elements 
that have been made radio-active in a cy- 
clotron. On the Berkeley campus of the 
University of California, for instance* eight 
or ten elements including bromln, rubidi- 
um, zinc, and phosphorus, are being used 
in the radio-active studies. One of these 
radioactive elements is added to the nu- 
trient solution and a Geiger counter that 
indicates radio-activity is used to deter- 
mine how long it lakes the plant to absorb 
the tracer material. In some cases the plant 
Is dissected and each part is measured for 
radio-activity. In other cases “radio auto- 
graphs” that show the distribution of the 
material through the plant structure are 
made with X-ray film. 

The absorption of nitrogen, carbon and 
hydrogen by plants and the movement of 
these elements through the plant is 
achieved by adding heavy isotopes of such 
elements to the nutrient solution. These 
tagged atoms are later detected in the plant 
by using a mass spectrometer that sorts the 
heavy isotopes from the normal ones. Com- 
plicated as such studies are, these are only 
a few of the investigations that are being 
conducted to improve agriculture. 

(Continued to page 175) 
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Crocheted ‘Hammock’ 
Supports Arm in. Comfort 



At 

a direct-reading 
m^i^i mot indicates the speed of air in feet 
per minute without the use of a separate 
timing device or the need of calculations. 
Fitted with a specie! attachment for takang 
readings at intake and exhaust grilles, the 
instrument enables the operator to balance 
the Incoming heated air with the outgoing 
stale ah\ By changing the jets, it is also 
possible to take readings of velocity and 
pressure in air conditioning ducts T paint 
spraying booths and wind tunnels. 

}n ic k 

One-Man Truck Wheel Remover 
Saves Labor of Lifting 



Made of cotton yarn crocheted in a wide 
' ^ mesh, a new arm sling shaped like a ham- 
mock has been developed for the British 
armed forces by Miss Marjorie Bate, a 
member of St. John*s Ambulance. Said tb 
give better and more evenly distributed 
support to an injured aim, the sling also 
does away with knots and pins. 



^ 1 dieter Reveals Velocity of Air 
Flowing Through Ducts 



Heavy single qt dual truck wheels can bs removed or 
replaced by ana man w«lh thii eliding platform 



"J-|£ammO'Ck ,r slinff gives arm a 



support 



One mechanic can remove or replace 
quickly the heaviest single or dual wheels 
with the aid of a truck wheel remover that 
bears the entire weight. With the truck 
jacked up, iiie remover is slid under the 
wheel to be taken off. Then the truck is 
lowered enough to allow only the weight 
of the wheel to rest on the platform of the 
remover. A few easy strokes of the handle 



Better control of air velocity in heating 
systems and air-conditioning units is ob- 




Melor shows- speed af air leaving er entering duel 



move the platform outward until it has 
carried the wheel completely clear of the 
truck axle. To replace a wheel, the opera- 
tor reverses the ratchet, pumps the handle 
and slips the wheel onto the axle without 
manual lifting. 



TRY THE W H ER E-TQ ■ BUT-tT INDEX 

Namei and addresses af manufacture r* *r dimih- 
utaj-i of co m m e rdally available products rf^wrihed 
in Papular Mechanics aro lilted in ibe Where-lp- 
ftuy-ll Index, Write to ibm ta gd additional in- 
formation about any arlide in which you ur* iu- 
lerasled. Say You Saw It in Papular Mechanics 
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BOOK ENDS 



A MONG the four de- 
signs given here, 
you*ll find a pair of book 
ends to harmonize with 
your furniture regardless 
of whether the room is 
furnished in period or 
modem style. 

For b den or recreation 
room depicting frontier 
days, the old west book 
end, Fig. 1, is just the 
thing. The popular cow- 
boy motif in metal or thin 
plastic is fastened to □ 
wood backing, the motif 
being encircled with a 
length of cotton string 
laid in a shallow groove 
to simulate a lariat. The 
base is a half circle of 
in, plywood S 1 ^ in. in di- 
ameter, recessed on the 
underside for a piece of 
lead to add weight. The 
lead can be shaped to fit 
the recess and then 
screwed in place. 

For a mono conserva- 
tive setting, the mission 
type of book end in Fig. 2 
is suitable. It is made of 
maple and is finished in a 
warm brown. The small 
hell can be purchased at 
a dime store, or it can be 
spun. The bell is attached 
to a small maple turning t 
which is drilled so that it 
can be swung on a brass 
rod that projects from the 



to" 

COTTON 

STRING 




3'.>‘ WOOD Off ME TAl HALL 
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aide of the hook end. The modern 
■■mm hook end in Fig> 3 features a 3%- 
in, wood or metal hall: this is 
mounted in a U-shaped wood 
^'Sj^Pg f ra i nc cut f [on \ I am i n a ted m a p la 

'em and walnut. Finish for the wood 

4 pa i ts should he natural to retain 

0 the color separation of the con-* 

lP|lL tvasting woods. 

If you are looking for a book end 
of ultramodern design^ the two- 
toned one in Fig. 4 will he suitable. 

■ First, the wedge-shaped base and 

vertical piece are sawed to size. Then each one 
is glued to waste stock and the front surfaces 
turned to a concave shape, a sockel being formed 
on the base piece to lake a tenon on the ball as 
shown in Fig. 7, after which the two pieces are 
doweled together as in Fig- 9. When gluing the 
waste stock to the base and vertical piece, place 
paper between thorn to make separation easy. 
Next, the balls, which furnish substantial weight, 
are turned, leaving a tenon on each one to fit into 
the socket in the base. The decorative maple pieces 
in which the balls set are segments of a bowl- 

i shaped turning, the 

_ *J turning being cut into 

six segments, three for 
y/\ ; /\ each ball, Figs. 6 and 8* 

/ \ j / \ These are glued to the 

\ l/ \ balls at equidistant 

/Tj \ points, Fig. 10. To sim- 

I plify the work, the 

balls and maple bowl 
are sanded and shel- 
lacked while in the 
lathe, the bases and ver- 
tical members being fin- 
ished by hand. Pieces 
of thin felt arc glued to 
the bases of the book 
ends to prevent marring 
any surface on which 
they may be placed. 



/ PLAN 
VIEW 



MAPLE SHELL CUT 
IN SIX SECTIONS 



SECTION 
THROUGH 
SHELL - 



GRAIN- 



TOP 

VIEW 



l. DOWEI 



SICE VIEW Of BOOK END 
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This Shelter Provides Shade for Lawn Furniture 






If the trees in your yard 
are not large enough to 
provide a shady spot for 
lawn furniture on hot 
summer days, hcrc + s an 
inexpensive shelter that 
will serve the purpose. It 
consists of a simple 
framework of pipe fitted 
with a top made of bright- 
colored awning material. 

Secondhand pipe is en- 
tirely satisfactory for the 
framework as this can be 
painted after assembling 
to harmonize with other 
lawn furnishings. When 
enough strips of awning 
material have been se wed 
together to cover the top p 
all edges are scalloped and bound with 
tape. Loops are then provided for attach- 
ing the top and these are made by using 
a double thickness of awning material 
stitched through heavy woven tape. To at- 
tach the top, you thread a rope through the 
loops and around the pipe frame. 



Filter Bowl on Kerosene Stove 
Prevents Clogged Fuel Line 

Clogging of the 
fuel line on a ker- 
osene stove was 
avoided by one 
ho useholder who 
fitted a gasoline 
filter or sediment 
bowl in the line 
between the sup- 
ply tank and the 
burners. The howl 
was taken from an 
old car fuel line 
and was installed 
by cutting out a 
section of the stove fuel line and threading 
the ends to screw into the bowl Removing 
and cleaning out the bowl at regular peri- 
ods is all that is necessary. 



Twin. Spectacle Case in One Unit 

Anyone who has to cany two pairs of 
spectacles will find this twin case a time 
and pocket- space saver. It is made from 
two aluminum cases cemented together 
back to back with plastic wood. First sand 
the backs of the cases with very fine sand- 
paper, and then coat them with cellulose 
cement.. Let thi^ dry and apply plastic 
wood* Stick the cases together immediate- 
ly p filling in around the edges with the 
plastic. Smooth the wet plastic with the 
fingertip dipped in alcohol. When dry ap- 
ply a coat of cement and sprinkle alumi- 
num powder on the tacky surface. 



{[There is no need for your kitchen lino- 
leum to become scratched from the furni- 
ture if you will glue pieces of felt to the 
bottom of the legs of tables, chairs, elc. 
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Ip laundered stocking; of the anldel typo will keep 
their shape if dried on li wife coat hanger which has 
been eul in the center and bsrtl to the shape shown, 
2, Mods of colorful oiklofh and sewed to o ilrip of 
the *ame material, pocket* provide handy receptacle* 
for your toilet articles when hung on She m if roc post* 
of a dreiier or vanity. 3, The tedious, job of re mov- 
ing pinfeathers from a fowl can bn timplrfied’ by 
using o strawberry buller with which you can grip 
the feathers close to the skin of the bird, 4, You can 
ovp id water marks on furniture cauied by moisture 
on □ flower Yose if a piece of waxed paper is slipped 
under the vase, if the paper ii cut b fh« samp poh 
tern as thof af ihe doily Pled under I ho voso r the 
paper will be unnoiiceable 





5 t Clean bo rtf e? caps with she cork inserts removed 
will serve as Condy oiolcfa- If they ore greased, the 
candy will come out easily after Et hos hardened. 
6 f A pip pushed into ihe si-de of the cark in a salt or 
pepper shaker will prevent if being pressed in Taa far 
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7, Driven Into the edge of a porch ste-p, two large 
staples provide a goad bootjack for removing heavy 
rubbers easily. 6, Colter key* ben I a* shown in Ihe 
circle and slipped under the siding boards provide 
good fastener* for tiring * on which flower vines 
climb. 9, You'll find on empty adhesive-tape contain- 
er just ike thing oP which to wind your (ope measure 
and keep 3t clean. 10j Small bole* In a window or 
door screen con be repaired neatly with cetlylose 
cement, which is not nolkeoblft when dry, First, 
bring the broken ends of the wires together with 
small tweeter* and ^ them, or a pfltcb if the 
hole is a large one. Coal both sides of the patch with 
the cement and then press it In place 




11, "Moleskin JJ adhesive, which can be obtained at 
moil drug ilarts, is ideal (a prevent bric-a-brac from 
scratching finished surface* of furniture, 12, The 
grooved lection of a fiat curtain rod is just ike thing 
to screw on inner sides of a drawer to Hold partition* 
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Duster Brush Wipes Excess Water 
From Beverage Bottles 




If you own a refreshment stand and cool 
beverages by keeping the bottles in ice 
water, here's a quick way to wipe excess 
water from the bottles before serving them 
to customers. Just attach a cotton duster 
brush in a convenient position under the 
counter with a couple of large staples. 
Only a second is required to push a bottle 
through the brush, which can be removed 
easily for washing whenever desired. 



New Handle ’Burned 1 in Hammer 

To fit a new handle in a hammer easily, 
first shape it so that it is slightly oversize 
and bevel the end a little. Then apply a 
mixture of grease and fuel oil to the end 




and ignite it, letting the nil flame until the 
wood Is almost at the burning point. Now 
drive the handle quickly into the head and 
wedge it as usual. 

— Benj. Nielsen, Aurora, Nebr. 



Twisting of Oars When Rowing 
Avoided by Pins in Oarlocks 

You can hold 
the blades of loose 
O&rs at the correct 
rowing angle 
without strain on 
the hands and 
wrists, by using 
short steel pins in 
the bottoms of the 
oarlocks. The pins 
are driven tightly into shallow holes drilled 
in the oarlocks and project into corre- 
sponding holes bored in the oars. 



Tumblers Serve as Place Cards 

A novel and un- 
usual method of 
seating guests at a 
table is to write 
their first names 
Or initials on the 
water glasses at 
the plates. This is 
done with heavy 
cord, either white 
or colored. As the cord is formed into let- 
ters, it is held in place with small pieces of 
cellulose tape, using small dabs of cellu- 
lose cement to affix them more permanent- 
ly, The letters or writing can be stripped 
off easily after it has served the purpose. 

— Kenneth Murray, Colon, Mich* 



Handle of Darning Egg to Mend 
Fingers of Ladies* Gloves 

With a little 
trimming the han- 
dle of a darning 
egg is just the 
thing to insert in- 
to the finger of a 
glove while mend- 
ing it. The handle 
can be trimmed to 
the proper shape easily with a knife and 
sandpapered to the desired diameter. 
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BOUDOIR CHAIR 

fuu itotca^e 4jj?ace 



I TNDSUAL ill design, this chair has doors 
at the back with si i elves on which 
can be stored small articles, such as lotions 
imd make-up. Also, there's .space under tile 
seat fur larger articles. After band- sawing 
the bottom, seat and frame members to 
shape, the chair is assembled as indicated, 
and then covered with ' in-in, plywood, in- 
cluding the seat compartment. The entire 
chair is upholstered, she scat compartment 
being padded on the sides. A cushion is 
used on the seal, and is shaped to fit. 

— W, K, Vming 1 Daytona Beach, Fla, 
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Adjustable Footrest in Rowboat 
Made of Bamboo Pole 




Finding the permanent footrest of a row- 
boat not adapted to his height, one sports*- 
man cut a length of bamboo from a fishing 
pole and bent it to fit across the Bottom of 
the boat. The pointed ends of the bamboo 
engaged the sides of the boat sufficiently 
to prevent slipping. 



Soft Face for Jaws of Wrench 
Or Vise From Bearings 

Protection for the finest finish, yet ample 
strength to withstand the hardest service 
is provided by soft wrench or vise jaws 
made from steel-backed, babbitt-faced 
motor bearings. The bearings are cut to a 
suitable size to form the jaws. Then by 
hammering them to forni r the stiffness of 
the steel back will prevent their coming off 




104 



while in use. The babbitt give? the same 
protection that, is obtained by using copper 
or lead with the advantage that it does not 
break down as quickly as these materials 
when in hard service. 



Method of Locking Window Sash 
At Any Desired Height 

With this method you can lock window 
sashes in the closed position, or at any pre- 
determined opened position. To install the 
lock, close the 
sashes tightly and 
drill a small hole 
through the check 
rails for a small 
bolt Next coun- 
terbore the check 
rail of the upper 
sash and fit in a 
tapped washer, 
fastening it in 
place with a cou- 
ple of brads. Then 
plug the hole and 
counterbore the 
hole in the lower- sash check rail to take a 
smaller washer, which is soldered to the 
bolt to keep it from being pulled complete- 
ly out of the hole, At one or more locations 
on the upper sash, provide holes and tapped 
washers to take the bolt os before. These 
lock the sash in the raised position. 



Blackout Paint on Windows 

Black, dark brown and dark olive drab 
paints of a spar* varnish type applied on 
the outside surface of ordinary window 
glass arc recommended for blackouts, 
where it is necessary to paint windows such 
as skylights. The paint should be flat — not 
glossy— in order to avoid reflections. Ap- 
plication of blackout paint to the inside of 
glass causes a mirrorlike effect so that 
moonlight and flares are reflected more 
than by uncoated glass, An inside painting 
job on windows therefore, is not fully of*- 
fEctivo as a blackout Light can be shut oil 
and reflected glare eliminated by painting 
the outside of windows. To counteract the 
depressing effect of darkened windows, a 
white undercoat can be applied before the 
blackout paint. On plate glass, it is advis- 
able to use lighter colored paint because 
dark colored paints absorb so much heat 
from the §im that the glass is likely to crack. 
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MAGAZINE RACK 



r pi lOSE who live in single rooms or small 
^ Martments will find this rack a space 



saver for keeping favorite magazines filed 
neatly and hidden from view. Although 
the rack is light in weight, it may be nec- 
essary to add another hinge and reinforce 
dse door at the corners, especially if the 
rack is loaded heavily. Screws driven 
through long cleats on the inner surfaces 
of the .side members are used for attach- 
ing the rack to the inside of the door. 
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SHeet-MetaL Work Held Safely 
On Drill-Press Table 




part. This will move the notch to one side 
so that the point of the pin rests firmly 
under the rim, thus locking the button se- 
curely in place. 



Toothpick Used as Screw Driver 
For Tiny Mechanisms 

When asscm^ 
bling a watch, 
clock, camera 
shutter or other 
small mechanism, 
starting of tiny 
screws can be sim- 
plified by using a 
toothpick. Wet 
the wedge-shaped 
end and break it 
off so that it fits 
tightly in the 
screw slot. This makes it possible to hold 
the screw in position for easy starting. 




Small pieces of thin sheet metal can be 
held safely on a drill- press table with this 
simple clamp, which consists of a handle 
out from %-in, stock and a bolt with wash- 
er and wing nut to fit. The underside of 
the handle is covered partially with a strip 
of fabric belting tacked or cemented in 
place while a hook is bent on the head end 
of the bolt so that it will shp over the table 
edge. In use, the work is placed under the 
wood strip and pressure is exerted on the 
handle to prevent the work from turning 
when operating the drill 



Lapel Button Altered to Avoid 
Losing It Accidentally 

Lapel buttons 
that are made like 
the one shown can 
be altered to pre- 
vent them from 
being dislodged 
easily. First file a 
small notch in the 
rim on the under- 
side of the pin. 
Then cut off the 
end of the latter so 
that it will just 
clear the notch, and re-point it. When you 
put the button on ^ garment, press the 
point into the notch and turn the upper 



Powder Sprinkled Over Stamps 
Prevents Sticking Together 

I often enclose several postage stamps 
when corresponding with a soldier friend 
as it i$ sometimes difficult for him to secure 
stamps, especially while on maneuvers. 
On one occasion, I learned that the stamps 
had stuck together and were impossible to 
separate. However* I found that by spread- 
ing a little talcum powder on the gummed 
side of the stamps, similar trouble was 
avoided. This idea has also proved effec- 
tive in preventing stamps from sticking 
while carrying them in a billfold. 

—William Swallow, Brooklyn, N. Y- 
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By H. W. Potter 

PART II 

Bow head, bulwarks and gun ports 



V[OW that you have the hull 
^ carved and die stem, rudder ' 
and keel fitted, start building up 
the head at the bow. If you haven^t 
already made a cradle to hold the hull upright, 
make a temporary one of pine and later re- 
place it with a nicely finished one of walnut 
as detailed in Fig. 28* The stem knees are 
rather tricky to fit, especially where they butt 
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METHOD m FITTING 
TO HULL AT THIS POINT 



FULL- SHI L PATTERNS 
OF TULER BLOCK 



BOWSPRIT 
DECK LIME 



SIDE VIEW 



In rcifihffig the cradle, uig 
the body malsU Id lay 
Out lhv hull supports 



□gainst the hull. You'll have the 
best luck in fitting these by fol- 
lowing the method shown in 
Fig. 27, Make cardboard tem- 
plates of the full-size plan and 
profile patterns given in Fig. 2S t 
trace them on a white-pine 
block in the positions indicated 
and saw out the plan first. Don’t 
cut the end exactly to line but 
allow in. or so of waste for 
whittling to conform to the bow 
curvature. When the plan is cut, 
tack the waste piece buck on and 
saw the profile. After gluing the 
knees to each side of the stem, 
dress them down to finished size 
with a half-round file as in Fig. 
24. At the tip they are filed 
nearly flush, while aft of point 
A-A they Hare outward in a fair 
sweep with the hull. The scroll 
on the face of the knees can be 
molded in relief with gesso, fol- 
lowing the pattern given in Fig, 
26, or the design can simply be 
painted in gold with a fine 
brush. The gesso can be applied 
through a paper cone by squeez- 
ing it out as you would in deco- 
rating a cake. Finally 
drive the hawsepipes 
into undersize holes, 
which are drilled al- 
most parallel with the 
hull centerline. 

The next step is to 
fit the overhanging 
filler block which sets 
on top of the knees and 
stem. This is marked 
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QJlViT 



from the full-size plan and profile patterns 
given in Fig h 20 and cut and fitted to the 
hull the same way you did for the knees. 
You will notice th the circular detail below 
Fig. 30 that the block is flared on the un- 
derside. Tliis cove follows the knee lino at 
the bottom, while at the top if runs \ 
with the edge as marked. Before goi 
further, it is well tn score the deck 
to represent planking. This is clone 
by slopping oil : }h-ln, spaces each 
way from the centerline with divid- 
ors h and then drawing a putty knife 
along a flexible straightedge which 
you hold firmly in line with the 
marks as in Fig; 29 + Bear lightly at 
first to keep the blade from 
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running 

nut of line with the grain and pro- 
ducing crooked l4 pIanks. M About 
three passes of the knife will make 
the right score. Sand the wood 
lightly, dust and gauge a 
line completely around 
the deck 14 in., in from 
the edge. Then apply a 
thin coat of shellac. 
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leaving the outer edge bare for gluing the 
bulwarks. 

Nexl, mark the centerline of the air 
ports, and locate the gun ports. Both run 
parallel with the deck, the gun ports being 
located within a %-in, band drawn in. 
down from the top and the air ports IVs in. 
Individual spacing of each port is made in 
relation to the station lines, (See Fig. 38.) 
In recessing the gun ports, Figs. 41 a nd 42, 
lake pains to make each mortise clean cut 
and slightly undersize so that the shutters, 
after being coated with cement, 
can be tapped snugly in place 
flush with the hulk 

Begin the deck bulwark at 
the stern as detailed in Figs. 31 
and 32, You can form the main 
part of this by steaming a thin 
strip and bending and clamping 
it around a wood block that is 
shaped to coincide with the 
stern, or it can be cut U -shape 
from a solid piece* In the latter case, the 
outer radius is cut oversize and glued to 
overhang the stem, aflor which it is filed 
flush. Regardless of which method you use, 
glue in place the inner molding at the base 
first so that a rabbet will be had in which 
to glue and clamp the bulwark as shown 
in Fig. 33. The davits p ass through square 
holes in the bulwark which are made by 
first drilling a hole and then filing it square. 
The magnified detail in Fig. 34 shows how 
the starboard and port bulwarks are built 
up. These follow the edge of the deck from 
the aft end boards at the stern bulwark to 
a point 2% in. in from the end of the bow 
and assume the same tumble home or in- 
ward rake of the hull. {See Fig. 37.) Below 
each side gangway which is cut through at 
station No. 7, a row of steps is added to the 
side of the huJl The bow bulwark Is prac- 
tically the same as at the stem except that 
it k thicker 1 in. each side of the centerline. 
Fig- 35 and the sectional detail below Fig- 
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The gun porn are cui slightly underpin 14 ihat the 
BtflcfrlSl* shy«*r» etui fern lapped snugly in plats., aftar 
which the holif in th* *huft«rt Or* vtv4 4i a guide in 
drilling on Through inlo lb* hull. Tht brail fjun« P 
which you purcho**, projtct epprcximqialy \j in. 



3B show this in detail. 

Complete the bow head 
by fitting bulwarks to the 
edge of the filler block, 
butting the ends against 
the hull in a sweeping 
line with the deek. Study 
Figs. 36 and 33. 

You'll do best to build 
up the quarter galleries 
from five separate layers' 
rather than try to cut 
them from a solid block. Figs, 39 and 40 
give full-size patterns of the top, side and 
end. The windows at the stem are receded 
Vs in, and fitted with green celluloid to rep- 
resent glass. Finish up by adding the chan- 
nels, catheads, bumpkins, anchor brackets 
and the ornamentation at the stern. The 
name “Constellation” Is made up of ^s~in. 
white -metal pattern letters of the kind sold 
at hardware stores handling mill supplies. 

As a last step before painting the hull, 
the waterline is scribed. With the hull in 
its cradle or turned upside down as shown 
in Fig. 43, level it both lengthwise and lat- 
erally. Cut the block supporting the sc lib- 
er to bring the point in 
line with the joint be- 
tween lifts D and E, After 
scoring the hull from 
stem to stern, remove the 
lift on the bottom of the 
block and scribe a second 
lino parallel to the first. 

Hold the block at an an- 
gle to keep the scriber 
from digging into the end 
grain. Score the lines 
heavily enough to make 
them visible under paint 
so that they can be used 
as a guide in applying the 
white waterline stripe. 

(To be tortlinut d) 
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Flashlight Shield to Take Notes 
From Educational Movies 




With this simple shield on a flashlight, a 
student can illuminate his paper to take 
notes while viewing an educational movie 
without disturbing others around him. The 
shield consists of a disk of opaque paper 
damped under the lens rim of the flash- 
light, one side being turned up to permit 
light to shine on the note paper. 



Hidden Catch on Table Drawer 
Prevents Child Opening It 

It will take same time for small children 
to learn how to open the drawers in your 
kitchen worktable if they are fitted with 




these hidden spring catches. To make 
them, just bend strips of spring steel to the 
shape indicated and bolt one on the under- 
side of each drawer bottom. A slot for each 
catch permits it to be sprung up for open- 
ing the drawer by reaching under the table. 



Tube Soldered on Oil-Can Top 
Eliminates Spilling 

To overcome 
the difficulty of 
pouring oil from a 
container fitted 
with an ordinary 
screw cap, I 
punched a hole in 
the cap and sol- 
dered a copper 
tube on It This 
spout makes it 
easy to pour oil into small openings with- 
out spilling and s as many containers of this 
type have interchangeable caps, I have also 
found the cap handy when screwed on cans 
containing other liquids. 

— W. F- Schaphorst, Newark. N. J. 




Air-Rifle Shot Weights Ink Bottle 
To Avoid Upsetting It 

After ruining 
several blueprint 
tracings by spill- 
ing ink on them, 
one draftsman 
poured some air- 
rifle shot in his ink 
bottle to prevent it 
from being upset 
easily. This pro- 
vidcs added 
weight on the bot- 
tom of the bottle, making It have a tend- 
ency to slide on the table instead of up- 
setting when accidentally hit with a 
T-square or other drawing instrument. 



EVERYBODY IS AN INVENTOR 
Everybody htri doviir-d shorten! or gadget to 

save timo p labor, or money. If yowf id*a wovld be 
applied by mony olh-*r rea der*, why not pa s i il 
deng to them and get a check for doing so? 
Just make a simple 1 ketch or toko a ph&te and 
explain Hie idea in 50 to 100 ward*. We pay 
promptly for accepted article s. Ad d/e ts Hamecrafl 
EdiPiqr, Papular Mechanics Magatinf^ 200 Bail 
Onlane Strenl, Chicago, Illinois. 
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Illuminated Mirror for Your Make-Up Table 




Two lamps m the base of this neat vanity 
mirror provide light through an abraded 
portion of it to illuminate your face. The 
base proper is a solid wood piece grooved 
near the front edge to take the lower end 
of the mirror so that it will stand at an 
angle as indicated. The lamp housing is 
located on the base just behind the groove 
so that the edges of the open end are flush 
with the back of the mirror. The ends of 
the lamp housing are two segments cut 
from a wood disk, while the top consists of 
sheet metal formed over them and screwed 
In place, A porcelain socket is mounted on 
each end of the housing. After the base 



and lamp housing have been completed, a 
portion of the mirror in front of the hous- 
ing is abraded Lo diffuse the light. This is 
done by removing the silver and rubbing 
the glass with emery cloth until it resem- 
bles a ground glass. A mask to form neat 
edges and prevent the abrasive from dam- 
aging the silvered portion of the mirror, 
should be cut from sheet metal and held 
firmly over the portion to be abraded while 
using the abrasive. Before final assembly, 
a thin coat of rubber cement should be 
applied to the sides and bottom of the 
groove in which the mirror is set. 

— Dale Van Horn, Lincoln, Neb. 



Thin Paper Is Cut Easily When Backed With Cardboard 



Trouble experienced in cutting tissue or 
other very thin paper with an ordinary 
paper cutter can be overcome by slipping 
a scrap piece of cardboard under the paper 
as shown. The cardboard backing pre- 
vents the tissue from bending over the cut- 
ter edge as the knife is brought down. 



CEnds of window shades will be less likely 
to tear if they are attached to rollers with 
rubber cement in addition to tacks. 
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r TS1NG empty Lin cans, scrap wood 
^ ■ i me l cur ruga t ed ca rd board . y ou 
can make attractive wren houses that 
will he cool li rid comfortable inside. 
Those pictured in Figs, 1 and 4 arc ex- 
amples of what can be done with round 
1-gal. cans. In the hi'st one, the can is 
used in a vertical position, and a 
wooden base is substituted for the can 
bottom* which is removed. In the pir- 
culm- detail, note the novel locking 
feature used to hold the base for easy 
removal when cleaning the house,. Top 
and sides are insulated with three 
layers of corrugated cardboard, 
\ and the sides are vented for air 
\\ circulation. One long bolt attaches 

also insulated. 
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the roof, which is 
A linoleum overlay around the 
entrance adds a decorative touch. 
In Fig, 4. a can is used in a hori- 
zontal position, both 
ends being removed 
a nd rep] ac ed w i t h 
j t g -sa wed w o od e n 
e ti d s. Circular 
cleats or rings are 
screwed to the 
wooden ends and 
slip into the can, 
which is nailed to 
the cleats. A clean- 
out opening, cov- 
ered with a com- 
press ion-t y p o can 
IUl h is screwed into 
place. Three layers 
i't cardboard inside 
the can insulate the 
house., which is 

CAN CORNERS CUT. 

Spread open and 
FITTED WITH flll-IN 
I PIECE > 



SOLDERED 



SOLDERED 



* 5 EYEBOLT 



corrugated 

CARDBOARD 



WOOD TRIM 



LINOLEUM 



1 .GAL CAN 
BOTTOM 
cur Out 



WOOD 



I -CAL. 
CAN, 5 
50UARE 



ROCtf 

PATTERN 



V BPA5S W 



CAUSED 



?2-GA, 

SHEET 

M.ETAl 



SCREW 



114 



POPULAR MECHANICS 





J tc 

*.=p 

bte «' en *“ 

„»Y «»' '"’ 

<|«ig" h °’ ' 

\ out o' 



CLEAT 



!V' b 13" DOWEL 



P-VOI FIN 



CLEAT 



NOTCHED 
TO TAKE 
7 END 



Houses of Metal 



roofed with Vi -in, wood. A decorative 
touch is added by nailing strips o£ per- 
forated metal screen to the roof edges. 
When assembling the ends to the can + 
be sure that they are located to allow 
at least Vs in* clearance between the can 
and the roof. This is to permit air to 
pass under the eaves and out of vent 
holes in the gable ends to cool the attic. 

The houses in Figs. 2 and ft arc as- 
sembled from square cans. In Fig, 2, 
both ends of the can are removed and 
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a wooden top and base are used. Wo lice 
that the center portion of the base Is pivot- 
ed for easy cleaning. A Jong screw through 
one edge of the base locks the pivoted por- 
tion in the closed position. The unusual 
shape of the can is obtained by slitting the 
corners and soldering triangular fill-in 
pieces in them after spreading the top of 
the can. Scrolled wood decorates the edges 
of the metal roof, which is attached by a 
lung eyebolt. Further decoration is added 
by n plastic or linoleum ring around the 
entrance hole. 

The end containing the entrance opening 
of the house in Fig. 3 swings outward fur 
cleaning. Il is held by a pivot pin at the 



top and by two screws at the bottom. 
Cleats arc nailed to the can near the ends 
for attaching the roof* the latter being re- 
inforced at the ridge by triangular corner 
blocks to take screw eyes. These are for 
suspending the house. 

The neat shape of the house in Fig. 5 is 
obtained by using a rectangular can opened 
at one side, which is spread and nailed to 
the wooden floor of the house. A clean- 
out door is provided in the floor and is 
closed by a turnbutton fashioned from a 
washer. The roof is metal with a jig- sawed 
trim at the ends. Cardboard Insulation is 
used inside the can, and holes are provided 
in the wooden ends to ventilate the attic. 



Steel Wool in Hand Grinder Cleans and Polishes Small Surfaces 




For polishing and cleaning small sur- 
faces, steel wool used with a hand grinder 
will do the work rapidly. The wool is bold 
in a grinding wheel accessory and is taped 
in place. A pad of cotton covered with a 
circular piece of flannel and held on the 
wheel in the same manner mnkes a good 
buffing tool for jewelry and similar work. 



H Because a large sponge drips less than a 
cloth, it is excellent for washing woodwork. 
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Sewing Box Has Accessory Drawer in One End 




This sewing box has a compartment for 
unfinished sowing, pegs to hold spools of 
thread p a drawer for accessories and a 
jaunty duck cutout atop the handle to hold 
a pair of scissors. Made of either solid or 
plywood, the box is trough shaped and 
rests on a flat base, triangular filler blocks 
being used at the sides for rigidity,. The 
blocks carry the spool pegs, and the box 
ends extend upward for attachment of the 
handle, which is dovetailed in place. The 
drawer* which is also shaped like a trough, 
slides in an opening formed by l lie bottom 
of the sewing compartment. 

- Bertram Brownold, Woodmere* N. Y r 
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Dog s Leash Kept in Neat Case Riveted or Sewed on Collar 




Fasten a neat case on your dog h s collar 
and you can roll up the leash and leave it 
attached permanently. In this way, the 
leash is always at hand when needed and 
there is no danger of losing it. The case 
shown in the photograph is an old coin 
purse fitted with a slide fastener. It is at- 
tached to the collar with two rivets al- 
though it could also be sewed on with 
heavy thread if desired. 



([To prevent leather upholstery from 
sticking to your clothing wash it with gas- 
oline and allow to dry. Then mix lacquer 
and lacquer thinner in equal parts and 
apply over the leather. 



JUNE, 1942 



117 



Lacquer Preserves Soap Carvings 
And Gives "China” Finish 




To prevent my soap carvings from dry- 
ing out and crumbling, I put two coals of 
high -luster lacquer on them. The lacquer 
not only preserves the carvings but gives 
them a high luster similar to that of fine 
china ware. — 5. Kramer ich* Detroit, Mich. 



Lower Portion of Screen Hinged 
So It Can Be Opened Easily 

If the screens on your upstairs windows 
aa b e held in place tightly with turn buttons, 
here Is an easy way to hinge a portion of 
one so that it can be opened for shaking 
dust mops. etc. First cut the frame about 
15 in. above the lower edge and attach 




strap hinges as shown r A crossrail is then 
fitted between the two side members to 
provide rigidity and this is held in place 
securely with corrugated fasteners. Brad- 
ding a piece of molding to the crossrail 
keeps the screen from bulging. 



Neat Boat Fenders From Hose 

Unusually neat 
fenders for a small 
boat can be made 
from lengths of 
large hose, pref- 
erably old fire 
hose. This is filled 
with tightly rolled 
sponge rubber., 
after which the 
ends are copper- 
riveted together. 

A canvas cover for 
each fender improves its appearance and 
provides a good base for painting if desired. 



Printer’s Pica Gauge Is Handy 
When Making Scale Drawings 

Craftsmen who 
have frequent oc- 
casions to make 
scale drawings be- 
fore starting work 
cm projects, will 
find a pica gauge 
(printers' rule) 
useful in drawing 
to a scale of 2 in. 
equals 1 ft. As 
there ore six picas to an inch on these 
gauges, each pica mark represents 1 in. or 
twelve of them represent 1 ft. Division 
marks between picas moke it possible to 
use scales of 1 in. and 4 in. equal to 1 ft. 



Clogged Sewer Cleaned Easily 

After experiencing trouble by dogging 
of the main drain leading to the city sewer, 
I used a hose to clean it regularly, The 
clogging was caused by hair roots from 
trees growing into the joints of the drain 
pipe. By making a nozzle for the hose from 
a short piece of pipe, in which several 
small holes were drilled after plugging the 
end t the hose was inserted into the drain 
and the water turned on to flush it out, 
“H, K r Camithers, Ottaw a, Out., Can. 
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Thermostat Controls Draft in Hot-Water Heater 

Costing less than one dollar to 
make* this automatic draft control 
for hot- water heaters of the coal- 
burning type not only keeps water 
at the proper temperature but it 
also eliminates the possibility of 
creating a dangerous pressure in 
the tank. To make it p first obtain 
a wafer-type thermostat and 
mount this on a lever pivoted to 
a Hat -iron clamp that can bo at- 
tached near the center of the tank. 

Then provide the stovepipe with 
a cheek draft having a pivoted flap 
and connect the two as shown. 

When a fire is started in the heal- 
er, the drafts remain open until 
the water in the tank is heated to 
the level of the thermostat. As the 
thermostat expands, the lever is 
raised, opening the check draft 
automatically. Being free to move 
inward, the flap will operate vig- 
orously on windy days, adjusting 
itself to various conditions of draft 
in the chimney. — Leo A. Char tier, 

Danielson, Conn. 




Cottage Partitions Extended by Panels Hinged to Rafters 



If sleeping rooms oil the Upper flour of 
your summer cottage are separated by low 
partitions which have proved annoying to 
occupants on account of lights and disturb- 
ing conversations from adjoining rooms, 




here is an easy way to correct the trouble. 
Just extend the partitions to the roof, using 
plywood or hard-pressed-board panels, 
hinged to the rafters. Being light, they can 
be opened with a rope- and -pulley ar- 
rangement for ventilation whenever nec- 
essary, — Paul Both, Battle Creek, Mich. 



Nut Slotted to Lock It on Bolt 



By slutting u nut 
as shown and then 
driving it on a bolt, 
it can ho locked 
securely in place. 
To do this, simply 
close the slot with 
a punch. If the nut 
has to be removed 
later, open the slot 
with a chisel, 
holding a weight 
against the oppo- 
site side of the nut 




to avoid bending the 



bolt. — N. Bogoch, Winnipeg, Man,, Can. 
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AMA NSH1P is doing the right 
* ih ine; quickly a t the ri gh 1. 1 a me. 

Usually there is little time for 
careful thought and reasoning, 
thus making a seaman’s actions 
more or less instinctive, based on 
repetition and thoroughly in- 
grained principles. Therefore, to 
handle a sailboat, one should un- 
derstand how the action of the 
wind on the sail causes it to move 
forward. Fur this purpose, the sad can be 
compared Lo an airplane wing. The force 
of the air striking the windward side of a 
sail is but a small fraction of the total force: 
like a wing, most of the force is developed 
by the leeward (away from the wind) side 
—upper side in the case of a wing. This 
force may be considered to be exerted at 
right angles to the plane of the sail, in the 
direction a pin would project if thrust 
through a sheet of paper cut like a sail. 
Ftg. 1 The centerboard of a dinghy, and 
the keel of keel- type boats, lend lo resist 
the side pressure, with the result that the 
boat moves ahead, Fig 3, Just as an iur- 
P kmc wing loses its lifting action when the 
angle of the wing with the wind becomes 
too great, so does a boat sail lose its driv- 



The three main points of sailing 
a small boat explained, as well as 
hew lo leave a mooring and re- 
turn, meeting emergencies, etc. 
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A good ante n mini de- 
cidi whtfh*r sail a 
shorter course A -at slower 
iptrd or a longer course B ■ 
of higher ipncJ 



Leaving the mooring; As i I is easier to 
take a boat away from a mooring than 
from a dock, this will be done first When 
moored the boat lies head to the wind as 
in Fig. 6. A sharp pull on the tiller will 
swing the bow off in the desired direction, 
after which the sheet (a rope used to con- 
trol a sail) is trimmed (taken in) until the 
sad is at the proper angle and the boat 
moves ahead. When it is on the desired 
course the tiller is brought amidships {to 
the center). With a boat having mainsail 
and jib* the procedure is different in [hat 
the pull of the jib can be used to turn the 
boat from head to wind, Fig. 7. The main- 
sheet must remain slack during this ma- 
neuver, otherwise the force of the mainsail 
will counteract that of the jib. 

Leaving the clock: Leaving a dock is easy 
if the boat is to leeward (on tbc side away 
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from the wind). Hoist the sails with the 
mains beet slack. Then unfasten the paint- 
er and trim the sail. If the boat is on the 
windward side of the dock, a smart shove 
wilt carry Lt clear as the sail is trimmed. 

The “points"" of sailing: There 
are three “points” of sailing: 
c lo se-hau le d, reaching and 
running* each referring to the 
direction of the wind in rela- 
tion to that of the boat, Fig. 9., 
Close-hauled is difficult since 



Bo pi A jo llf ilflwir 
b because its sail ii on 
verge pf being pinched 
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you must decide whether to point higher (clos- 
er lo the wind) and travel a shorter course at 
a slower speed, or to sail a bit fuller (slightly 
farther from the wind) and travel a longer 
course at a faster speedy Fig. 10, This is im- 
portant as it is by tacking, Fig. 14, that a boat 
sails to a point directly to windward. To sail 
a boat close-hauled, trim the mainsheet until 
the boom is over the leeward corner of the 
transom, Fig. 11, and ease the boat into the 
wind by moving the tiller slightly to leeward. 

Use a telltale (wind direction indicator ) f so 
placed that it can be watched constantly. Sev- 
eral strips of colored silk ribbon, Vj in. wide, 



on a 2 or 3 -ft. length of bamboo that can he fastened to the 
end of the gafT is excellent, Fig, 8. The telltale shows the 
apparent wind, which is the true wind as it is changed to 
the sailor by tho boat's motion. A boat sails on the apparent 
wind — never on the true wind,. In sailing close-hauled, 
keep tiie upper portion of the sail almost parallel with the 
telltale ribbons. The twisting of the sail is normal and 
helps drive the boat in light air when the wind close to 
the waters surface is retarded. 
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BEACHING 



Reaching: In reaching, the boat sails more or 
[ess across the wind, Fig. 9, To change from sail- 
ing close-hauled to reaching* move the tiller up 
(toward the wind)* Then as the boat’s heat! falls 
ufT to leeward, slack the ma in sheet. Fig, 12 shows 
how your dinghy looks now. Fig, 13 shows a 
Snipe class boat sailing on a reach. 

Running: This is least exciting as the boat's 
speed is usually reduced and the apparent wind 
is much lighter. Fig. 16 shows how to estimate 
the apparent wind when the direction and the 
speed of the other is known* and the boat's speed 
can be estimated. To change from reaching to 
running, bring Ihe tiller up slightly and pay out 
( slack away) the sheet. As you do this, the angle 
of heel is reduced* and the wind flows outward 
over all edges < if the sail, Fig, 15, If the wind is 
wry light, even small boats find it advan- 
tageous to tack downwind, Fig, 18. 

While the maneuver called gybing (turn- 
ng with Lhe wind) is much used and is 
essential lq sailing, an unexpected gybe 
can cause a lot of trouble. Guard against 
a sudden gybe by keeping close watch on 
the telltale; when the ribbons show that 
the wind is dead astern, bring the boat a 
few degrees into the wind. Gybing, Fig. 19, 
is more difficult than tacking as the main- 
sheet must be taken in very quickly, espe- 
cially in stronger breezes, as the helm is 
put up. Fig. 17 shows two Star class boats; 
the left boat is about to gybe around a 
mark, while the right boat has just com- 
pleted a gybe. 

Mooring or docking: The methods of 

running picking up a mooring from the three points 



TO AVOID GYfrlNG 
KIEV HOOKING &M 
SlUt QfrP&SlTl fiOOM 
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I IN LIGHT v 
OT&t 



of sailing arc shown in Fig, 20. Remem- 
ber that the distance a beat will head- 
reach (be carried forward into the wind) 
will vary with different conditions of 
speed and sea. When approaching a dock 
from leeward the task is simple. 

Merely headreach up to the dock, 
moor, and drop the sails. To land 
at the windward side of a dock, 
a small boat can be sailed direct- 
ly downwind. Fig. 21, and then 
swung into the wind with a hard- 
over tiller. The hard- over rud- 
der acts as a brake and the boat 
is almost dead in the water about 
a boat length away from the 
dock. By the time the sail has 
been lowered > the boat has drift- 
ed within reach. 

Meeting emergencies: Three 
types of emergencies may be met 
in sailing a small boat. These arc 
strong winds, hard squalls, and 
man overboard. Strong winds 
require a reefed (reduced in 
size) mainsail. On a small lake 
or bay where there is no possi- 
bility of being blown far from 
land, it is often wise to lower 
canvas on the approach of a squall that 
promises to be severe. In a jib-and-mam- 
sail rig, the jib can be left standing, A 
small-keel boat or a centerboard boat with 
excellent stability can be luffed through a 
squall. This means Unit the mainsail is 
allowed to luff very markedly, as in Fig, 22, 
Practice picking up a man from the water 
by dropping overboard any object that will 
float, and then rounding back to it just as 
if you were coming up to a mooring, as in 
Fig, 23. Try to bring the object alongside 
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at the moment when speed is much re- 
duced when it would be easy to assist a 
person, Nearly everyone that sails a boat 
sooner or later has occasion to assist a tired 
swimmer , and practice in all possible ma- 
neuvers is the only way to guarantee that 
it can be done quickly and correctly. When 
assisting a swimmer, it is a good idea to 
pass a line under his arms and support him 
in the water for a few minutes until he has 
rested sufficiently to assist himself before 
attempting to bring him aboard. 
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Clothespin Holder Hangs on Line 
And Eliminates Stooping 




You won’t have to stoop for clothespins 
on wash day, if they arc kept in this hold- 
er. It consists of a tin can bolted to a length 
of flat iron having the top end bent to hook 
over the clothesline. Decalcomania trans- 
fers are used to decorate the holder after 
it has been given two coats of enamel 
— -Hubert M. Hughes, Long Beach, Culil- 



Portable Shade for Field Workers 

Where tedious work such as trimming 
small plants, slips and seed lings makes it 
necessary that the work progress at a slow 
pace, or that considerable time must be 
spent in a limited space* one nurseryman 
provides his workers with a portable shade. 
This not only protects the workmen against 
the sun but also prevents the immediate 
drying out of the plants. Two high culti- 
vator wheels, supported by stub axles, pro- 
vide one pair of supports for the light 
framework, over which is stretched thin 




cloth. The supports at the other end of the 
shade consist of two rigidly braced legs, 
which are raised slightly when it is neces- 
sary for the shade to be moved, 

— Elton Sterne It. Houston, Texas. 



Simple Container to Suspend 
Paint Brushes in Liquid 

One pa inter 
keeps his brushes 
from drying out 
overnight by sus- 
pending the bris- 
tles In a can of 
liquid. An empty 
motor-oil can is 
used* and one side 
is slotted and 
notches cut in the 
edges to take the 
brush handles as 
shown. Such a container costs nothing and 
takes only a few minutes to make with a 
pair of tin snips. 



Choosing the Correct Nail 
To Suit the Job 

In assembling 
work with nails, 
the importance of 
selecting those of 
the right size for 
the job should not 
be overlooked* 
When using box 
nails in wood of 
medium hardness* 
the penny of the 
nail should not be 
greater than the 
thickness of the wood in eighths of an inch. 
In hardwood, the nail should be one penny 
smaller, while in very soft wood, the nail 
may be one or two penny larger. 



Repairing Refrigerator Gasket 

When the rubber gasket surrounding the 
door of a refrigerator seemed to lose its life 
and to half collapse, permitting outside air 
to seep into the box, a slight incision was 
made at the right-hand comer into the 
collapsed air cell. Then a length of single- 
strand drop cord wire was worked around 
the whole face, thus filling out the insula- 
tion and preventing the entry of warm air. 
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CLEATS 



CHAIN 



WASH £ FT 



3 ‘ T-HISte 



SOLMRlfc 



V WIRE 



SQLDCftED 



r J 1 HE old axiom of "let George do it M is 
^ applied literally to this sled by two 
young perch l^her men at an Oregon beach 
who use It in the undertow to pull their 
line from the shore into deep water. The 
fishing line is lied to one cm! of the sled, 
which is placed in the water near the shore 
where it is 1 or 2 ft. deep. The underlow 
catches the pivoted Hap and slowly moves 
the sled into deep water. The flap is piv- 
oted with two hinges which are soldered 
to one of the cross braces. To pie vent the 
sled from moving shoreward should it be 
caught by an incoming wave, the flap is 
hinged so 1 hat it will fold forward to an 
angle of 35 degrees where it is held by a 
wire support until the undertow again 
raises it to a vertical position, a light chain 
holding it in this position. 

The sled is made from a length of heavy 
galvanized wire bent to a triangular shape 
and braced with three cross wires soldered 
in place. Bending up the ends of the sled 
at an angle of 45 degrees prevents it from 
catching on the bottom of the sea, 

A reel for pulling in the line £nd sled 
at regular intervals is made of heavy wire 



as indicated in the upper right-hand de- 
tail, The reel is fitted with two handles 
located at opposite sides of the reel ends 
for easy cranking action. However T any 
reel of suitable size and strength can be 
used instead if desired. 

— R. Tarshis ? Portland, Ore. 



a' dia 



5 WOOD 
HANDLE 



_ SOLDERED OR 
BRAZED 



WO. 24 COTTON 
SEINE TWINE 

HOOKS SPACED 
IB APART 



127 



JUNE, m2 





Car Axle Reinforces Gate Post 
And Provides Sturdy Hinge 



K 



concrete C-t't ?G$T 



Embedded in a concrete gate pest as 
indicated, the front axle of an old car 
strengthens the post End provides a rigid 
support on which to pivot the gate. Before 
using the axle, it is bent at right angles at 
the ends,, which project beyond the post. 
Bolts through the kingpin holes in the axle 
and the sockets in the gate pivot the latter. 



Kneeling Pads Upholsier Seat 
Of Junior’s Sidewalk Auto 

Upholstering the bucket-type seat of a 
sidewalk auto for comfort and safety of the 
young driver is an easy matter if you use 
sponge-rubber kneeling pads for the pur- 




pose, As the corners are slightly rounded, 
a neat fit is obtained simply by fastening 
one on the back with a couple of round- 
headed stove bolts. Another pad could be 
used on the bottom of the seat to absorb 
shocks although two of them would be still 
better in simulating the comforts of mod- 
ern cars. — Richard Kern, Belleville, 111. 



Sponge Rubber Cleans Triangle 
While Inking Drawings 

Edges of trian- 
gles and other 
drawing Instru- 
merits may be 
cleaned quickly 
merely by pulling 
them across a 
small piece of 
sponge rubber at- 
tached near the [ 

upper right-hand 

comer of the drawing board. When a job 
is finished, the sponge should he removed 
and washed in warm water to remove ink. 




Holding File m Wood Handle 

The next time 
you put a wood 
handle on a file, 
split the tang as 
indicated, and 
then drive the 
handle onto the 
file. The tang will 
spread slightly as 
it is driven on so 
that it cannot loosen in use. The handle 
can be driven off with a hammer when file 
is worn out. — A. WaychofF, Phoenix, Ariz. 




Scale on Edge of French Curve 
Aids in Duplicating Work 

When you have 
a drawing that re- 
quires the making 
o f duplicate 
curves, a scale on 
the edge of your 
French curve will 
aid greatly in this work. Equally spaced 
lines are scored on the curve, then every 
tenth one is numbered. Ink applied to the 
scored lines makes them easy to see. 
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Photographic Dryer Heated by Tubular Lamps 



This low-heat negative 
dryer costs little to oper- 
ate* is portable* and it can 
be placed in any room 
free of dust and drafts. If 
the two tubular lamps are 
controlled by a series- 
parallel switch, they can 
be operated in either a 
series or parallel circuit 
to produce a low or high 
heat. An electr ie-r ange 
switch will be found con- 
venient for this purpose. 
Wiring connections for 
three varieties of this 
type of switch are given 
in details A, B and C. 
Plenty of vent holes 
should be provided in the 
lamp trough to get good 
air circulation, Coarse 
’ wire mesh to cover the 
trough will prevent neg- 
atives from dropping on 
the lamps. 
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Folding Legs Raise Camera Case to Convenient Height 



Folding legs on yotir camera -equipment 
case will serve a double purpose; they raise 
the case so that the contents may be 
reached easily without stooping and the 
case will be plainly visible so it will not be 
stepped on. The legs are obtained from an 
old card table, the four corners being sawed 
off f complete with the legs and folding 
mechanism* and riveted to the case. The 




legs are sawed off to bring the case to a 
convenient height and the rails of the card 
table should be left long enough so that 
they butt together at the ends* for the 
sake of appearance. 



Delayed-Action Shutter Release 

Tripping the 
camera shutter 
when its string 
fuse burns down 
and releases a 
spring clothespin, 
this delayed- 
action release can 
be used on any 
camera equipped 
with a cable release. Two U-shaped pieces 
of sheet metal arc screwed to the Jaws of 
the clothespin, one being slotted to take 
the shank of the cable release. The oppo- 
site ends of the clothespin are tied together 
with a string, leaving one end long enough 
to serve as a fuse, its length determining 
the interval between the time it is lighted 
and the time the shutter is tripped. 




m 
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By Thomas P. Lake 

T TSING people in scenic pictures such hs 
L Fig. 1 not only suggests mood and gives 
scab, but also adds human interest. In do- 
ing this the photographer must use imagi- 
nation, must be prepared for doing addi- 
tional painstaking work, and he must be 
resourceful For Instance* in getting the 
photo of a child with a fawn t Fig. 2, it was 
found that the fawn was in the habit of 
feeding from a bottle. So. after getting a 
bottle, it %vas an easy matter to take the 

J picture. If Ihere are no persons available 
I to serve as models* the p h otographer himscJ f 
ft can get into the picture by using a delayed- 
_L action shutter or a long push-button cord 
with an electric synchro-* 
| | nizer release. 

A subject such, as Seat- 
) tic's wishing well, Fig. 4, 
” \ i cari made interesting 

S|HL 1 -A and its purpose empha- 
Mafe 4 sized by the way people 

^Hfl are grouped about it as In 
;l i '? ^ Fig. l\. In ih is way l ] ae 

nh» 1 1 ! raplior i : d 

*, K Ht. • -I . ■ i : * ! • 

titudes of models. When 
mm models are used, the first 
^ of five general rules is to 
pose them so that they 
— - J, — *jjfa seem to be unaware of the 

v (I camera. The scene in Fig. 



5 illustrates how the in- 
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turior view of an Indian canoe, 
uninteresting in itself, was ob- 
tained by lilting it and posing 
some of the people as though they 
wore turning the canoe over to 
display it to a party of tourists. 

Another example of simulated 
action — that of boarding a bus — 
is given in Fig, G- The faces of the 
parents and child are outlined 
against contrasting darker tones. 
The stewardess was placed partly 
behind the woman to remove any 
suggestion of a “line-up” of the 
mtxlels. In such pictures as these, 
even spacing of the models should 
be avoided, which is the second 
rule in using people in 
photos. 

Fig, T shows the head- 
quarters of the Mount 
Rainier rangers. Such a 
picture can be taken by putting 
the camera on a tripod, setting the 
focus, shutter and diaphragm, and 
waiting patiently for action to oc- 
cur. An exposure of 1/100 sec, will 
stop motion, especially if the ex- 
posure is made at a moment of 
suspended action, When photo- 
graphing a distant view* you can 
call attention to the great range 
and distance by appropriate action 
as in Fig, S, where one person is 
viewing the landscape throu gb 
binoculars and another is point- 
ing to the distant hills. The loca- 
tion of the camera was altered so 
that the sun struck diagonally 
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across the faces of the 
models, and in this way 
lively highlights and 
shadows were provided. 
One of the signs of good 
modeling of women in 
pictures is the way in 
which the feet are placed, 
good and poor poses being 
shown at the right of Fig. 8^ 

In Fig. 10, the dummy compass card and 
the sighting vanes vised in obtaining cross 
bearings of forest fires seemed to warrant 
a picture. An obliging ranger posed as if 
he were using the instrument, while the? 
camera was again placed to show his face 
in sharp contrast with a dark portion of 
the window frame, A flashbulb to the 
right of the camera as shown in Fig. 11, 
provided diagonal light, 
and was synchronized at 
1 25 sec. pt a lens stop 
of f:20. 

Pictures of homes arc 
important in every pho- 
tographer's c ollec tion. 
Too often, however, such 
pictures lack human in- 
terest, Even though the 
house is to be the impor- 
tant subject, put some 
figures in the foreground, 
as in Fig. 9. It is easy to 
avoid the impression of 
deliberate posing by giv- 
ing ihe people something 
to do such as playing with 
the dog, picking flowers 
or raking leaves. This il- 
lustrates the third rule when using models, which 
is that they should be subordinated to the subject 
of the picture. In this case the house was the main 
subject and the figures were placed far enough 
away from the camera so that their images would 
be small when compared to the house. 

The picture in Fig. 13, showing climbers on 
Mount Rainier 1 s Paradise Glacier, illustrates the ^ 
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Keeping a Darkroom Dry 

If your darkroom is located in 
the basement, where it becomes 
quite damp at certain times of the 
year t try setting two or three shal- 
low pans of calcium chloride in 
different locations about the room. 
The chemical will absorb large 
quantities of moisture and in most 
cases will keep the room quite dry. 
When the calcium chloride be- 
comes saturated with moisture, it 
is only necessary to place it in the 
oven for a few minutes. This will 
expel the moisture from it, after 
which it can be used again. 



fourth important rule to remember 
when using figures in pictures, name- 
ly; when figures in a scene are moving 
or give the semblance of moving, they 
should move toward the center of the 
picture* not away from it. Also, this 
picture shows the use of people to give 
scale (relative sire) to objects in the 
picture, in this case the fallen boulders 
and the crevasses. Avoid, if possible, 
having figures assume poses for which 
they are untrained. For example, it 
takes a good diver to look like a diver 
in the picture, although any normally 
graceful person in a bathing suit can 
take a relaxed pose lake that shown in 
Fig. 12. When several figures are in- 
cluded in a scene, the majority should 
show a unity of interest by looking in 
the same direction or toward some 
single object within the picture. This 
is the fifth rule when using models. In 
Fig. 14 they are looking to- 
ward each other as if in 
conversation* which is the 
unity of interest. 

Observing these five 
rules will help you to make 
interesting pictures out of 
many subjects that might 
otherwise be somewhat 
dull and lifeless. Make a 
brief list of the five points 
and paste it m your note- 
book. Refer to the list fre- 
quently and soon you will 
find that you are following 
the rules automatically. 
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Snapshots in. Spiral-Bound Book 
Are Easy to Carry in Pocket 




Small photos can bo bound in book form 
for convenience in carrying in the pocket 
or purse by making use of a five- cent 
spiral-bound notebook. To remove the 
wire binding from the notebook, release 
each end and turn it. Trim the prints to the 
correct size, then use one of the notebook 
sheets as a guide to punch the holes in 
them. Place the prints between the covers, 



interleaving them with note-book pages if 
desired, and then you replace the wire spi- 
ral in its original position. 



Wire Rack on the Darkroom Wall 
Holds Photographer's Bulbs 

One or two of 
these handy racks 
on your darkroom 
wall will keep 
your photoflood 
and other bulbs 
out of the way and 
protect them from 
breakage. Make 
each rack from a 
length of heavy 
wire — that from a 
coat hanger is just 
right, Benda 
small eye at each end for the fastening 
screws and bend the wire as indicated to 
form loops to hold the bulbs. 




How to Build a Farm Tractor in Your Spare Time 




Having plenty of power to pull a two- 
bottom plow and other implements, this 
farm tractor* built from old car parts* 
includes a Ford model- A motor and 
twin transmissions giving six speeds 
forward. Wrenches, hacksaw and drill 
are about the only tools needed-weld- 
ing can be done at your local machine 
shop. Set of three 17 by 22-in* plans, 
Nos. 1024 to 1020 ind., containing con- 
struction details and material list will 
be sent postpaid upon receipt of 75c. 



OTHER BUILD- IT- Y OURSELF PLANS 



STREAMLINE FAMILY TRAIIER-937 to 942: In- 
cludes all the conveniences of home with ihop- 
inf} accommodations ter four. Trailer is 15 ft. 
long, weighs about 1,400 lbs, $ilx prints $1 .50, 
UTILITY TRAILERS— 9B6 anil 9B7: Built of old auto 
parts and lumber. Adaptation* of bad y to suit 
various purposes. Two print? 50c. 

ELECTRIC ARC TORCH- 10*: Carbon eledrode? 
H m. dia. produce arc for spidering,, brazing, light 
welding. Far U0-V. 50-tycfe o.c. 25t. 

OUTDOOR FIREPLACES— 917; fine for preparing 
meals outdoors during hot weather, Several sim- 
pler but practical types, la match olher Hem* of 
a rack -garden setup. 25c. 



LAWN CHAIR— lOSfl: Can he built with hand 

tool i from stuck malarial. Curved, i lolled seat 
assures comfort. 25c. 

TRELLIS SUGGESTIONS— 439: Shows construction 
of si# different types that will help to beautify 
F our ham*. Om include* corner seal, 25c, 
ARTISTIC DOG MGU5E5-326: Shows four attrac- 
tive designs. Alio tells haw to determine right 
sire house for any dog. 25 -e, 

LAWN CHAIR ON WHEEt$-97fl- Light in weight 
and easy le wheel ta any location, 25c. 

DUTCH WIN DM ILL- 105* Simplified design. 
Stands about 5 ft, high and is built of standard 
tieck. 25c 



Order plan? by number and title. Send 3c stamp for new catalog of popular handicraft plans 

Address Plan Service. Popular Mechanics Magazine, ZOO E. Ontario St., Chicago, 111. 
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SHOP NOTES 



I 




'COLD-ftOLLEQ 

QAwji 



SQUARE. 



FMlt 'WfOTH 
COMPOS I 



LOOSING 



TOOL POST 



\ FFORDIKG chatter-free rig id - 
J ity to the overhanging cutting 
bit by extending the full width of 
the compound rest, this sturdy 
boring-bar holder will be found 
highly practical for all lathe bor- 
ing, especially in making internal 
cuts where the tool must be ad- 
vanced deep into the work. It con- 
sists mainly of a rough grey-iron 



Moke ihe pattern: of 
white pin* €ind teal 
the wood with tev- 
ciH.il cocii5 of s-hellac 
beforu hnving a gnsy- 
1 mn cattrng m«do 
from il liki? llit one 
shown fit the light 
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casting like the one shown 
in Fig, 2 which you have 
east at a foundry and 
then machine in a lathe 
to look like Fig. 1. By 
furnishing the wood pat- 
tern, one or more eastings 
usually can be had cast 
at little cost. Fig. 3 shows 
the shape of the four 
pieces which make up the 
wood pattern. These are 
cut to the sizes given in Fig 4, sanded and 
glued together, after which the corners are 
made concave by molding a beeswax fillet 
ah mg the joint with a hot rod as in Fig, 6, 
No thickness dimension is given for the 
base piece of the pattern as this is deter- 
mined by the distance between the com- 
pound rest and the hcadstock center of the 
lathe at hand. After a coat or two of shellac is applied 
to seal the wood* the pattern is ready for the foundry. 

Here's bow you machine the casting. To obtain a true 
working surface from which other measurements can 
be marked* surface the base first by centering the work 
in a four-jaw chuck in the position shown in Fig. 5, 
Then locate and center-drill the hole for the boring bar 
and face the ends square with the base as in Fig. 7. Note 
that the taiJstock center is advanced to engage the cen- 
tering hole for support. While the work is chucked in 
this position, the hole for the boring bar can be drilled 
as in Fig, 8 r or it can be done later when the holder. is 
clamped in the compound rest* In the latter case the 
drill is chucked in the heads lock and the work is fed 
to it by the carriage. Next* with the work held in a mill- 
ing attachment as in Fig. 9 T the base is rabbeted with an 
end mill to fit the tool-post slot, and then the hole for 
the locking bolt is drilled as in Fig. 10. Chamfer the top 
edge of the hole to scat the bolt head, which is turned to 
the shape indicated and then filed square to fit the tool- 
post wrench. Slitting the casting through to the boring- 
bar hole with a hack saw as in Fig. 11 completes the 
holder. Although it is dimensioned to take a tool, 

smaller-slze boring bars can be damped in the holder 
by providing split sleeves to bush the hole. 
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Wheelbarrow Orchard Sprayer Uses Auto Wheel 

In order to provide 
spraying equipment that 
could be used easily in 
restricted or congested 
places as well as on ex- 
ceptionally rough ground, 
one farmer made this 
sprayer of the wheelbar- 
row type. The frame is of 
light steel tubing welded 
together and braced by 
small rods as indicated. 

The wheel is one from an 
old car, and the barrel is 
a 30-gal oil drum on 
which is Installed a hand- 
operated sprayer. Four 
angle brackets welded to 
the sides of the drum bolt 
to the frame to keep drum 
in place and make it easy 
to remove when neces- 
sary. — Edwin Kilburn, 

Spring Valley, Minn. 

Metal Lath on Gangplank Provides Safe Place to Walk 

Any possibility of workmen slipping on a 
gangplank when pushing heavy loads up it, 
was avoided by one foreman who nailed 
strips of metal lath to it as shown,. The 
strips were nailed in the center of the 
plank, leaving the sides unobstructed for 
the wheels of the trucks, 

— G. E, Hendrickson, Argyle, Wis, 



Cotter Guards on Tractor Plow 
Ride Down Heavy Trash 

Wishing to prevent his tractor gang 
plow from clogging in trashy fields, one 
farmer fitted curved guards ahead of the 
rolling colt era. 

Each guard is 
made from two 
lengths of Vg-in, 
rod welded to- 
gether so that they 
form a fork or 
“wishbone” with 
one prong on each side of the colter blade. 
Accumulations of trash ahead of the plow 
are pressed down by the prongs so that 
the colter shears through them easily. 

— W, C- Lantmey, Downers Grove, 111. 
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Inexpensive Crack Filler 

To fill and make small cracks cover well 
on a surface to be painted with white 
enamel, I mix enough white enamel with 
1 or 2 teaspoons of white flour to make it 
the consistency of face cream. When this 
is rubbed well into a crack and allowed to 
set, the crack will cover easily and com- 
pletely, Also it will not let loose and fall 
out, — Fred L. Stocker, Ottumwa, Iowa, 
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R MOTORS 



B65TRIC1ED FUEL UNtS CAUSE 
ItAflL? STAffillMG, WHICH R^5ULI5 IW 
OVfH. CHOKIN& AND OIL CmUTICN 



PlUGS UKE THIS 
ALLOW UNSViNiD fuel 
TO WASH OIL OFF 
GVLIWDEH WALLS 



3U can lengthen the life of 
your car motor considerably 
by simply giving it the care that 
any precision machine should have. Keep- 
ing it carefully adjusted at peak efficiency 
is highly important because if one part is 
not functioning at its best, other parts may 
be subjected to extra strain, causing them 
to break down much sooner than normal- 
ly. Also, handling the motor properly while 
driving is important. Avoid racing a cold 
motor, let it warni up at a moderate speed 
for a few minutes to give the oil a chance 
to circulate, or drive slowly for the first 
half mile or so T And donT “give it the gun' 1 
when starting, Gaining two or three sec- 
onds time this way wears the motor as 
much as many miles of driving under nor- 
mal speeds and conditions. 

However, correct lubrication is the most 
important. A motor that is properly lubri- 
cated at all times will last almost indefi- 
nitely, This means more than merely keep- 
ing the crankcase filled. For long motor 
life, use only the best oil of the correct 
viscosity and change it at regular inter- 
vals, even though you may have on oil 
filter which strains out much of the for- 
eign matter that collects In the oil. The 
reason is that corrosive acids, which resuli 
from combustion vapors, and sludge caused 
by the combining of various foreign mat- 
ters. collect in the oil. These can be re- 
moved only by draining and flushing the 
crankcase. 

The worst enemy of a motor is oil dilu- 
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FAULTY THERMOSTATS CAUSE 
SLOW MOTOR WARMUP. WHICH 
MEANS EXCESSIVE WEAR 



THERMOMETER 



WATER 



THEflMOSTAT 



SIMPLE TEST TOR 
CHECKING 
THERMOSTAT 



THEJIMOSTAT 

REMOVED 



WEAK SPARK IS 
CAUSE OF MOST 
HARD STARTING 



LOOK FOR 
EXHAUST CAS 
LEAKAGE 



LAST LONGER 



Uon h which is the result of unbirmed fuel 
getting into the crankcase. Its causes ora 
many, but the motorist who drives care- 
fully and keeps (lie motor in good Condi- 
tion so that it will start easily and warm up 
quickly, can eliminate must of them. Oil 
dilution resulting from faulty motor oper- 
ation may lead directly to the condition of 
parts shown in Fig. 12. These are not worn 
out* but each has been ruined by lack of 
lubrication. Carbon washed down by gas- 
oline has caused the piston rings to stick, 
lack of oil of sufficient body has permitted 
the pistons to become scored^ and acid in 
the oil has caused piston and wrist-pin 
corrosion. Burnt valves were the result of 
sticky, gummy sludge being thrown onto 
the valve stems. 

When a motor is hard to start, you are 
likely to over-choke it, with the result that 
unburned fuel passes by the pistons, wash- 
ing lubricant from the cylinder walls and 
diluting the oil. Likewise, a motor that 
warms up slowly means that an excessive 
amount of gasoline must be used to keep 
the motor running, and some of it ? when 
striking the cold cylinder walls, condenses 
and results in still more dilution. 



HOW TO FI MD AIR 
SUCTION LEAKS 



RUliatfl TUSE 
J A ft OF WATER 
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A CHECK UP OF THIS? 
P4PTS KEEPS DOtUUtS 
m VOUfl NDCKft 



BURNT 1 
VA.IVE5! 



SCORED PkSTON 



LOOK WHAT LUBRICATION 
FAILURE WILL DO 



CRACKED 

BLOCK 



wires having broken or frayed insulation. 
Don't forget the battery and its cables. If 
the source of the spark is weak, naturally 
you c*m't expect a strong one. Clean the 
battery posts* and be sure that the ground 
cable is making good contact at the 
grounded end. 

If the Ignition check has failed to im- 
prove starting, go over the fuel system. 
Look for a filter bowl near the fuel pump 
or carburetor* Fign 2 t and clean it thor- 
oughly. In addition to this, there may be 
nn unseen screen filter lhat needs cleaning. 
The one in Fig. 3* which is located at the 
carburetor, should be washed or blown out 
at regular intervals. Sometimes the car- 
buretor float level* Fig. 9 S is set too low and 
this may result in hard starting and exces- 
sive use of the choke. A level that is too 
high causes a wasteful ly rich mixture, with 
its resultant oil dilution, while a level that 
is too low reduces power and causes diffi- 
cult starting. 

Sometimes automatic chokes. Figs. 10 

and ll t slip out of adjustment and cause 
starting troubles. They should be checked 
occasionally to see if they are in the fully- 
choked position when the motor is cold, 
and in the fully-opened position when the 
motor is hot. Usually these chokes are 
controlled thermostatically, and direct the 
exhaust gases against the intake manifold 
to assist in the vaporisation of the incom- 
ing fuel. On some cars, the controls are 
eliminated and the gases are by-passed 
around the intake manifold near the car-* 
buretor. On this type, cheek to see if the 
by-passes are partly or completely clogged 
with carbon, which would interfere with 
proper fuel heating. 

To further avoid oil dilution, be sure that 
the motor warms up quickly, If if doesn't* 



In most cases, hard starting is caused by 
faulty ignition, For example, look at the 
spark plugs in Fig. 1. The one on the left 
is clean, has the eleclrodes correctly spaced 
and delivers a hot spark. Bui the one on 
the right is so dirty and choked that, while 
it may fire, the spark will be weak and the 
fuel charge will be partly burned* the un- 
burned fuel helping to dilute the oil. After 
cleaning and adjusting the plugs, remove 
one of the wires and hold it about % in. 
from a cylinder-head bolt while the motor 
is running, Fig. 6. A good spark will jump 
to the bolt. If it is weak* check further. 
Look at the distributor points to see if they 
are bright, free of pits, and arc adjusted 
correctly. Then go over the wiring. Clean 
and tighten all the connections and replace 
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check over the cooling system. Hemove 
the thermostat* Fig* 4* and clean it* being 
sure that it is not stuck. Then check it in 
hot water as in Fig, 5. Those designed for 
high-temperature operation with perma- 
nent anti-freeze solutions should begin to 
open at 150 to 160 degrees* Others should 
open between 140 and 150 degrees. 

Remember too, that overheating will 
shorten the life of a motor just as quickly 
as hard starting or slow warming up. It 
causes the oil to thin out* expands the met- 
al of moving parts and reduces their rec- 
ommended clearances, which results in 
rapid wear. In some severe cases of over- 
heating, the motor block may even crack 
as shown in Fig, 13. Mild overheating may 
result from too rich a fuel mixture, or in- 
correctly timed valves and ignition. But 
generally it is caused by loosened particles 
of corrosion accumulating in either the ra- 
diator or the motor block* Use of an in- 
hibitor in the radiator will help prevent 
rust, and using either pure rain water or 
distilled water will aid in reducing lime 
accumulations. 

Looseness of hose connections, or water- 
pump bearings may permit air to bo drawn 
into the cooling system at the point indi- 
cated in Fig. 7. This trapped air accelerates 
rusting and increases the bulk of the cool- 
ant* resulting in loss through the overflow. 
A cheek for air leaks is made by connect- 
ing a rubber tube to the lower end of the 
radiator overflow pipe, and immersing the 
tube in a jar of water. Then, with the ra- 
diator filler cap on tight and the motor 
running at a fairly high speed, a check is 
made to see if air bubbles are forced down 
into the jar of water. Bubbles Indicate air 
leaks in the cooling system. 

An equally bad condition is seen in Fig. 
3 where a leaky cylinder -head gasket is 
allowing gases to escape from the combus- 
tion chamber into the coolant* Such gases 
contain sulphur* which unites with the 
coolant and produces sulphuric acid. In 
time* this may accumulate to a point where 
the coolant becomes highly corrosive. If 
such a condition is suspected, the thermo- 
stat should be removed and the cooling 
liquid adjusted to the level shown* with 
the upper hose removed. Then* if there is 
any leakage, sudden "gunning” of the mo- 
tor will force combustion gas into the 
coolant. This test should be made quickly 
before boiling begins* or the resulting 
steam will cause confusion in the test. 



Red Reflectors Under Trunk Lid 
Are Safety Measure at Night 




Several red reflectors mounted on the 
underside of a trunk lid will flash a warn- 
ing to a motorist approaching you while 
unloading your trunk at night. This idea 
is especially handy if you frequently have 
to open the trunk on congested streets or 
heavily traveled highways where there is 
a possibility that a driver will not see you. 



Easy Way to Attach Skid Chains 
Without Jacking Up Car 

A piece of heavy wire bent as shown 
with hooks formed on the ends provides a 
handy tool for at- 
taching skid 
chains without 
jacking up the 
wheels. Just insert 
the wire in one of 
the chain-strap 
openings of the 
wheel and hook the end of the chain to it. 
Then stretch the chain out behind the 
wheel and back the car onto it until the 
two ends of the chain meet, Now hook 
them together and the job is finished. 



f[ Accidents caused by passengers stepping 
out of a cab into the path of moving traffic 
are avoided by one large cab company 
which removes all left rear door handles. 
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Portable Sawhorses Fold Flat 
When Not in Use 




Carpenters who find it necessary to 
transport their tools from one job to an- 
other in a regular auto trunk will find 
these sawhorses Just the thing as they fold 
flat when not in use and occupy little space. 
The tops are cut from 2 by 4 -in, stock, 
after which holes are bored in the sides to 
accommodate folding legs, the latter being 
made o£ pipe or iron rods, bent to the shape 
indicated. Short lengths of garden hose 
slipped over each pair of legs prevent slip- 
ping on smooth surfaces, while cross braces 
welded in place near the top keep them 
from opening too far. 



Beacons Protect Grain Fields 
From Migrating Ducks 

According to the Bureau of Biological 
Survey, grain fields can be effectively pro* 
tected against migrating ducks by operat- 
ing simple frightening devices of the type 
shown for about an hour after sunset and 
an hour before sunrise. These are made 
easily by bolting six curved sheet- metal 
reflectors on a bicycle wheel. Two electric 
lanterns are then fastened* back to back. 




on a hardwood block in the center of the 
wheel which is mounted on a 6^ -ft. length 
of pipe driven in the ground. When well 
lubricated, the beacons will rotate In the 
slightest breeze, resulting in flashes which 
frighten the ducks at night. In daytime, 
the reflectors alone were found to offer 
complete protection. To protect fields that 
are more than l h 200 ft wide, several bea- 
cons will be required. 



Notches Cut in Eye of Lathe Dog 
Adapt It for Square Stock 

Sometimes It is 
handier to drive 
square stock in 
a metal-turning 
lathe by using a 
dog instead of a 
chuck. Any dog 
suited for round 
work can be made to hold square stock by 
filing two small notches in the position 
shown. In most small dogs, several sizes of 
squares can be held in one pair of notches. 



Hay Carrier Lubricated Easily 
With Felt Disks 

To keep the 
wheels of the hay 
carrier in his bam 
well lubricated, 
one farmer fitted 
felt disks to thp 
wheels as shown. 
Soaking the disks 
with oil once each 
year is sufficient 
to keep the wheels well lubricated for an 
entire season's use. 



Shovel Handle Flattened at End 
To Prevent Twisting in Hands_ 

The tendency of 
a long-handled 
shovel, hoe or 
pitchfork to twist 
in the hands, thus 
tiring the finger 
muscles because 
of the necessary 
tight grip, can be avoided by flattening one 
side of the handle near the end. The flat- 
tened portion enables you to maintain a 
firm grip without undue strain, 
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A Si IT 

AND 

SirrcHED 



car-l'G' 

blacko 



HELD tO HEADLIGHT 
HIM WITH SNAPS, 

OR ADHESIVE 

I ape * 



CARDBOARD 
VI50R 



SOW 1 DISK 
OF IMITATION 
LEATHER 



X S DRIVING during a blackout is highly 
1 ^ hazardous, all vehicles except essen- 
tial ones should be parked at once at the 
side of the road not less than 25 ft, from 
a fire hydrant or from a street intersection, 
and the lights should he turned off at once 
for the duration of the blackout. If, how- 
ever, your duties are such that they fully 
justify continuing to your destination, the 
lights of your car should be fitted with 
quickly attached blackout hoods, after 
which you can proceed slowly and with 
special caution. The hoods eliminate al- 
most all road illumination and therefore 
they are of very little benefit to the driv- 
ers; their chief purpose is to warn pedes- 
trians of approaching cars. 





FABRIC 
CEMENTED 
TO TIN 
UGHT 

REFLECTOR 



TIN LIGHT 
•REFLECTOR 



6GITOM 



SNAP FASTENERS 



Car-top 

FABRIC 



RIVETS 

RIVET 

HOLES 




DRAW STRING 



TO SUIT 
i AMP 
(J) BRACKET 



OILCLOTH QS IMITATION 
IfATHER $EWE0 TUflUlAH 
SHAPE TO FIT HEADLIGHT 



IE A If HE (T Ofl CARB0QAEO 
COVERED WITH CHILCiOTH 



CELLOPHANE 
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HELD WI1H ApHiilVI 
TAPE _ 



DEFECTOR SOLDERED 
ABOVE OPENING 



,iOP*AN£ 



-CENTER COT 
ERGM COVER 



BLACKOUT 

LAMP 



5 P.D T. SWITCH 

IN5ID t REAR -DECK 
COWPARTMi^TT 

TO UCENSt 



TO TAIilhGHrS- 



WIRE TO STOP LIGHTS DISCONNECTED \TQ TAHUGMTS 



Anyone can make either the slip-over 
hoods for the older type of head lights, or 
the snap-on hoods for fender- type lights. 
You can vary the construction and method 
of attachment as long as the lenses of the 
lamps are fully covered with an opaque 
material to shut off all light except that 
which is permitted to pass through hori- 
zontal slots about J /i by 3 in, in size. These 
slots are shielded from above with visors 
so that the direct light cannot be seen at 
any angle greater than 12 degrees above 
the horizontal axis of the lamps. Thus only 
light reflected from the pavement will be 
visible to an observer above^ and ordina-* 
rily this reflected light is not visible at an 
altitude over 400 feet. 

The intensity of illumination from the 
headlights should be reduced with a few 
thicknesses of colored Cellophancj waxed 
paper or even translucent cloth^ which is 
attached to the inside of the blackout hood 
to cover the slot. Blue Cellophane has been 
recommended for covering slots of head- 
light blackout hoods* on the erroneous as- 
sumption that blue light itself is less visi- 
ble than other colored or white light of 
equal intensity. The purpose of covering 



{5) Ttillights cart b* blocked out from above yet 
conlinue 1o wne their usual purpoie r or the taiU 
lighfi con bt turned off aniiraly if a block out lamp 

that throws li&br on th* ground, k provided 

the slot with a translucent material is sim- 
ply to cut down the intensity o! illumina- 
tion and therefore any colored Cellophane* 
waxed paper or similar material is satis- 
factory. However, general use of one color 
such as blue for blackout hoods on auto 
headlights has a value as a means of Iden- 
tification for pedestrians just as Ted is the 
customary color for taiUights, 

Fig. 1 shows an imitation leather or oil- 
cloth hood for a fender- type headlight, the 
hood being attached with snap fasteners 
or simply with adhesive tape, A similar 
one of sheet metal Is detailed in Fig, 3. 
Other hoods for headlights are shown in 
Figs. 2 and 4, Horizontal visors, curving 
downward at the sides, can be made of 
cardboard covered with oilcloth, imitation 
leather or other suitable waterproof ma- 
terial, They should extend far enough in 
front and the sides should be low enough 
to conceal light coming through the slot 
from any point over 12 degrees above hori- 
zontal. The hood in Fig, 4 has a small 
sheet-metal visor extending at an angle 
just over the slot, 

Tai flights can be masked by taping a 
piece of sheet metal or other waterproof 
material snugly over the lenses as shown 
in Fig. 5. A narrow portion at the bottom 
of the shield is cut away to permit passage 
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of light, and a small visor is provided above 
it, Any openings m the tailiighls for illu- 
minating license plates, as well as any sep- 
arate heensc-plale lights should he blacked 
cut entirely with adhesive tape. As an al- 
ternative to using hoods on tai lights, you 
can substitute a blackout lamp that throws 
light on the ground. A switch is provided 
to enable the driver to turn the taillights 
oil and the blackout lamp on. The lamp 
itself consists of a small can fitted with a 
light of low intensity, and provided with a 
suitable hanger for attaching it to the car 
bumper. 

RemovingTires From Safety Rims 

It is not such a difficult job to remove a 
tire from a safety rim if you go at it in the 
right way. Just stand with the heels on 
the tire at about the edge of the tread or 




white iide walls and roll Lhe bead out ai 
the safety groove. This cannot be done 
when the heel is placed too close to the 
edge ol the wheel. By using this method 
of breaking the bead from the safety 
groove, you can remove the tire in just 
a few minutes. 

— Chuck Phillips, Visalia - r Calif. 



Ball Shield for Trailer Hitch 

Ii you have a 
ball-t ype t r a i 1 e r 
hitch on your car, 
it can be protected 
when not in use by 
using a hollow 
rubber ball A 
hole is cut m lhe 
bail so that it can be slipped over the hilch T 
me king the hole of a size to be a light fit 
so that the ball will not slip off easily. 



Oil on Frame of Garage Doors 
Prevents Them From Freezing 




Have you ever had trouble with garage 
doors freezing shut alter snow has melted 
and run down between the door and 
frame? If so, the trouble can be avoided 
by keeping the door edges and frame well 
oiled during freezing temperatures. Old 
crankcase oil is ideal for the purpose and 
may be applied with a paint brush. 



Installing New Oil Seals 

Here is y simple way of installing oil 
seals that will save considerable time as 
the differential-carrier assembly docs not 
have to be removed. To do this, the rear 
axle shafts are removed Lhe grease drained 
and the cover plate taken from the differ- 
ential housing. The old oil seals can now 
he removed easily with a heavy screw 
driver or pinch bar, which is hooked in 
back of them and bumped on lhe outside. 
Kow, the new seal is pushed up in the axle- 
shaft tubing correctly, and a steel 

plate a lillle larger than the seal is hold in 
front, of it by means of a long slim screw 
driver through a wire loop attached to the 
plate. Then, a long bar is pushed slowly 
up against the plate and struck a blow with 
lhe sledge hammer* forcing lhe seal into 
place. — Thomas L. Mine, Cincinnati, Ohio. 
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Part 4— By H. J. Cham be Hand 
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r \F THE basic metal-working ma- 
chines, the shaper is of impor- 
tance as a means of chip- cutting 
metal, largely to produce flat sur- 
faces. The manner in which metal is 
removed from the work, is much the 
same as it is in a lathe, but in a lathe 
the work rotates against the cutting 
took while in a shaper the tool travels 
back and forth h cutting the work on 
Its forward stroke, the work being 
held securely on a stationary table. 
While a shaper resembles a planer in 
man y respects, the fundamental dif- 
ference between the two is that the 
table of a planer reciprocates instead 
of the tool as it does in a shaper; The 
shaper is intended for small work whereas 
large work beyond the capacity of a shaper 
is handled on a planer. Belonging to the 
shaper family also are such toob as the 
nibbles Blotter, broaching machine and 
vertical shaper, Fig, 10, as they all produce 
chips by the stroke method, The broach- 
ing machine differs from the others in thal 
it produces a shape or outline by a single 
stroke rather than by a series of strokes. 
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(P A 

BENCH SHAPER 









How shaper works: Fie. 2 shows a mod- 
ern bench shaper and gives the terminology 
of its parts. The work is damped securely 
in a swivel vise on the table, or directly 
to the top or side of the table, which can 
be elevated and moved crosswise so that 
the work can be positioned in correct re- 
lation to tlie too] stroke. Traverse move- 
ment of the table can be controlled either 
manually with a cross-feed crank, or auto* 
mailed ly with the cross- feed, mechanism. 
A pivoted toolsHde is attached to the end 
of the movable rain permitting it to be 
swung around to any angular adjustment: 
it can be fed slowly against the work with 
the crank at the upper end of the toolslidc., 
The tool engages the work on its forward 
slroke but clears it on the return stroke 
due to the action of the clapper box r This 
action of clearing the work prevents rapid 
dulling of the tool point With the bench 
shaper shown in Fig. 2, different speeds 
are obtained by using 4-step cone pulleys 
on the motor and on the drive shaft of the 
shaper mechanism. The rotating move- 
ment of the drive shaft is converted into 
reciprocating movement of the ram. The 
length of stroke can be varied by a simple 
adjustment, which can be locked. The ca- 
pacity of a shaper is designated by its 
maximum amount of stroke, one having 
7 in. being known as a 7-in. shaper. Indus- 



trially used shapers are made in sizes up 
to stroke capacity. 

Few tools needed: As is the case with a 
lathe. Use tools required for the average 
run of work on a shaper are few, and the 
beginner can stas't with the assortment 
shown in Fig. 1. Owing to increasing cost 
of high-speed steel and regulations to re- 
duce the tungsten content of this steel 
from IS to about 2 percent, tool bits are 
used in holders for the sake of maximum 
economy. Regarding relief, clearance and 
rake angles of the tools, Fig. 4, they are 
identical to lathe tool bits, except in cer- 
tain cases where sleeper and longer angles 
are necessary on shaper tools as in Fig. S. 
Therefore the operator who knows how to 
grind lathe tool biLs + can apply this knowl- 
edge to his work on a shaper. When the 
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Saving both tilfiS end motpMtaf, D 
metahmtimg bond itw. cuts on* 
innurnorotilc Fermi preparatory to 



ihe Work and the vise jaws as this 
assures a uniform gripping surface 
when the vise is tightened proper- 
. In ease the work is of uniform 
thickness, but less than the depth 
of the vise, it should be placed on 
parallel bars set on the vise bed. 
Work that Ls too large lo be held in 
the vise can he clamped directly on 
the table after removing the vise 
and iLs swivel base. When doing so 
one should always bear in mind 
til at the positioning of the work 
should be such* tf possible p that it 
will not have to be altered between 
success! ve operations* Va nous 



tool-bit holder is clamped in the tool posh 
the distance from the tool post to the tip 
of the tool should be as short as possible, 
in order to assure the greatest possible 
rigidity and to prevent any tendency of the 
tool chattering on its forward stroke. 
Mounting (he work: Work that is mount- 
ed on a shape i- table can be gripped in the 
vise* this being attached to the table and 
provided with a swivel so that the work 
can be sw ung around to any convenient 
angle for cutting. When cutting grooves or 
otherwise recessing in a line parallel to a 
flat surface of the work, this surface should 
be parallel to the top of the vise, which is 
ascertained easily by making a surface- 
gauge test for this purpose. It is good prac- 
tice to insert pieces of cardboard between 



F if)- B show i fime'woiling method of drilling nu- 
merous h&lci lo remove internal portion^ this can 

bo dono on bond! sow in a fraction of th* timfr 

ways to clamp the work on the table are 
possible, making use of bolts to engage the 
slots of the table. In some cases counter- 
bored holes through the work enable the 
operator to bolt it down; sometimes step 
blocks and hold-downs are permissible. 
To prevent the work from sliding forward 
on the table from the pressure of the tool 
on its cutting stroke, a couple of short bolts 
with washers under the nuts arc adjusted 
to contact the forward edge of the work 
and are then drawn tight on the table as is 
shown In Fig. 3. In this example the job 
included surfacing, squaring and V-cutting 
operations on a small cast-iron surface 
plate, which was drilled and counterbored 
in the center for bolting to the table. The 
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V-ihopt-rf piece In Fit]. 9, Land- 
ViWfcti Gilt oi large plcilp of r&ugh 
sioch, is sen up on shaper far fin- 
ishing cuts, Fig. IQ shows ^busi- 
ness end' 1 of a vertical shaper 



surface plate was 6 by 6 in. in size, the 
V -grooves 'Hi 1 * in, wide and were spaced Vi 
in. apart. After cutting the V-grooves in 
one direction, the bolt holding the plate 
flown at its center was loosened, and, as 
Hie plate was perfectly square, it was 
merely given a quarter turn and pushed 
up against the washers on the stop bolts, 
after which the center bolt was retigh toned 
for cutting the second row of grooves at 
right angles to the first. 

Shaper speeds and feeds: Similar to 

speeds and feeds when cutting with other 
chip-producing tools, the influencing fac- 
tors in the case of the shaper are the kind 
of metal to be cut, the type of cut, whether 
a rough or a finishing cut, and also the 
rigidity of the entire outfit The average 
bench shaper usually has four speeds, 
which give a range of 50 to 200 strokes per 
minute. Asa general rule slow speeds are 
b-st on long cuts and vice versa. The table 
at the left of Fig, 9 gives recommendations 
for different materials when making rough 
or finishing cuts. The cutting speed is giv- 
en in feet per minute but it is an easy mat- 
ter to translate this into the number of 
strokes per minute simply by multiplying 
the figure in feet per minute by 12 to get 
inches per minute, after which you divide 
by the length of stroke to get number of 
strokes per minute- For instance* where 
35 ft, per min, is recommended, and the 
strokes must be 6 in. long* you first mul- 
tiply 35 by 12 p which gives 420 r and then 
divide this by 6* which gives you a speed 
of 70 strokes per minute. Accordingly, you 
adjust the shaper to 70 6 -in. strokes per 



minute. The amount of metal removed 
per stroke is also variable and must be 
judged by experiment on the part of the 
operator. Apprentices should start with 
light cuts in order to become accustomed 
to the performance of the shaper. 

Saving time and material: As the shaper 
and planer, like other stroke- cutting ma- 
chines, remove metal in practically worth- 
less chips, it becomes a matter of great 
importance to pie^cut metal as closely to 
the approximate finish size by more eco- 
nomical means than wholesale removal of 
metal by chip production. Take for in- 
stance the work mounted in a shaper as 
shown in Fig. 9: This V-shaped piece was 
2 in. thick, 15 in. lung one way and 12 in. 
long the other way; Minimum waste ui 
material and time in shaping was possible 
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Hcf* full advantage 
i) taken of vcrliLfrl 
ci n d crcss-fcod f Gu- 
ru re i cF the shaper 



T? Cul a T-iIaIj the center leclian pe grooved 
firiTr then iht wider bollom portion is cut with 
a ipocially ‘farmed shaped hll 

by fust sawing out the V-shaped piece 
from a large plate of rough stock with a 
metal-cutting band saw as in Fig. 6. Even, 
for cutting out internal pieces* the band 
saw is an ideal tool to use as the blade can 
be cut, inserted through a hole in the 
work, and spot^ welded together again in a 



few minutes, after which the in- 
ternal cut can be made. Compare 
this method with the older, time- 
consuming practice of drilling a 
scries of holes, preparatory to re- 
moving the internal piece, as 
shown in Fig. 8. Although the ma- 
terial waste is not great in this 
ease, much valuable time is lost. 
Another method ol cutting metal 
is to use an oxy- acetylene cutting 
torch as is shown in Fig, 7. While 
there is a considerable saving in 
time by this method, hard spots 
are likely to develop on the metal 
along the edges of the cut and un- 
less these are annealed, the tool 
bit will be subject to a terrific 
“beating/ 1 when the metal is being 
cut on the shaper. 

Work particularly suited to 
shaper; From the angle of econ- 
omy, tlie shaper has no substitute 
for machining operations such as 
shown in Figs. 11 and 12. Note 
from Fig, 11 how convenient the 
table is to handle angle plates for 
surfacing operations. Fig. 12 
shows how a piece is squared by 
taking advantage of the vertical 
and cross- feed features of the ma- 
chine in one setting. Making dove- 
tails Ln a variety of sizes to meet 
machine-tool requirements are 
familiar jobs on the shaper. When 
producing a rather limited quantity of 
dovetails! they are made in solid blocks or 
slabs ■ d machinery or semi -steel, but where 
dovetails are produced constantly and Ln 
large volume p castings are used. Note in 
Fig. 5, which shows the male section of a 
dovetail being cut, that a long and sharply 
pointed tool bit is necessary in order o 
assure- free-cutting action and to obtain 
square intersection of the horizontal and 
angular cuts. Another specialized shaper 
operation is shown in Fig, 13, This is a 
set-LEp for cutting a T-slot in a toolslide. 
In this case, the center section is cut first 
with a plain tool bit, after which the bot- 
tom of the slot is widened with a specially 
formed T-shaped bit as shown. On such 
current operations as dovetails and T- slots, 
full advantage should be taken of the mi- 
crometer adjustments for vertical and 
cross- feeds. 

Making tools in the shaper: Bench- type 
and medium floor- type shapers play a 
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Culling a pair oF id^ntiical V-hlppk* in firm dp?r- 
alion is shown in Fig. 14. Fig. 15 shows chocking 
ttaarancft ef grooving lfi*i CMt on ahopor 



prominent part in machine-shop practice 
of making a variety of tools. Such cutting 
tools as are used in lathes, boring mills, 
radial drills and automatic screw machines 
are made economically by a 95 percent 
roughing operation with small shapers. All 
one has to do is to work to within .,010 or 
*015 in, of a template outline. Usually such 
tools are finished by hand filing, or if the 
surfaces must be? extremely accurate* they 
may be finish-ground. Fig. 15 shows how 
a forming tool, which was cut on a shaper, 
is being checked for clearance with a pro- 
tractor, In Fig, 16 a gauge that bears a 
great resemblance to a rack is being 
shaped. Although this demands strict ac- 
curacy it is not a complicated or difficult 
job to do on a small shaper. The tool bit 
must have its cutting section finished for 
the required toothlike shape. Each spacing 
is finished completely by a number of suc- 
cessively light cuts. Correct spacing of the 
grooves is easy to control by making prop- 
er use of the micrometer adjustment on the 
cross slide, and the depth of the cut is 
measured similarly with the micrometer 
adjustment on the toolslide. As V-bloeks 
are generally used in pairs, cutting them 
on the shaper should be done in the same 
way as is shown in Fig, 14, This kind of 
work demonstrates the versatility of a 
shaper in its capacity to cut at compound 



Slrkl accuracy il required fur cutting racks or sim- 
ilar work oi in Fig, 16, In Fig. 17 ore idmt ex- 
amples of forming taels cut an a ihapar 

angles without any disturbance in the 
mounting of the work. Fig, 17 shows cross- 
sectional views of a number of forming 
tods that can be produced with a bench 
shaper. Ordinarily these tools are made 
□bout 1 in, thick and are kept sharp it 
by grinding the top only. Clearance 
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pend on the nature of the muter Lai to bo 
formed. In Fig, 18 , a set nf dividing centers 
are fitted, to a base plate, the whole assem- 
bly being bolted securely to the table of 
I he shaper. This provides an accurate set- 
up to bid ex the periphery of blanks when 
making gears, ratchet wheels, cutters and 
any other parts requiring evenly spaced 
divisions. Another similar attachment is 
shown in Fig. 10; a rotary indexing plate 
which is used to index on the side of a part 
instead of on its periphery. 

Sometimes shaper operations seem to 
overlap those of a milling machine, and it 
is frequently a question which of these 
machines should be used to execute certain 



Fig. 19 ihewE indexing pMa 
la euI an side of a turning 

jobs. After reading this article and the one 
in the next issue, which will deal with 
milling machines, the basic advantages of 
both machines should be clear to the aver- 
age shop worker. 

Kext month — Mi Sling Machine 



Small Work Threaded Quickly by Using Die in a Lathe 



On a job of threading four hundred 
in. rods the slow, tiresome work of doing 
it by hand was avoided by Using the die 
and stock in a lathe. One handle of the 
slock was mounted in the tool post so that 
the center of the die was exactly in line 
with the lathe centers and the body of the 
die stock at right angles to the lathe bed. 







The carriage dues not need to be engaged 
to the lead screw as once the thread is 
started, the thread itself will feed the car- 
riage along. The lathe should be run at 
the slowest speed in back gear. When run- 
ning off the die* time can be saved by 
switching over to the highest speed in back 
gear. Use plenty of cutting oil. 

— C. C. Cooley. Wadcsboro, N, C„ 



Removing Oil From Leather Belts 

To clean oily leather belts, first scrape 
off the hardened grease that is visible. 
Then lay the belt on the floor and cover 
with a thick layer of fine, dry sawdust. 
After leaving the belt in this position over- 
night, remove the sawdust which will con- 
tain much of the oil, having soaked it up. 
Place the belt in a fairly warm room and 
cover with poivdered chalk. Leave for sev- 
eral days. The capillary attraction will 
thus take up more oil and the belt will 
come out greatly improved. 
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This Portable Fence Requires No Holes for Posts 



You won't have to dig post holes 
when putting in a temporary fence 
if supports of the type shown are 
used. These are assembled from 
native-sawed, timbers and provide 
a portable fence that can be moved 
easily without loosening the wire. 
Such fences are especially handy 
when pasturing part of a meadow 
and it is desired to move the fence 
back occasionally to include more 
of the field. Chicken pens made 
by attaching the wire to supports 
of this type also may be moved 
quickly to new' feeding grounds 
without driving or resetting posts. 




Display on Store Counter Helps the Customers Select Nails 




Strengthening a Weak Magneto 

Alter experiencing difficulty in starting 
a small gasoline engine, one farmer found 
that the trouble was caused by a weak 
magneto, which he repaired by using mag- 
nets from an old one. These magnets were 
large enough tu slip over those on the en- 
gine magneto. In setting the larger mag- 
nets over the others, be sure the poles are 
placed to correspond with those on the 
regular magneto* otherwise they will tend 
to neutralize each other. Also measure the 
magnets to be sure they will slip over the 
others, as healing them will destroy the 
magnetism. In removing the magnets, 
loosen them without removing the arma- 
ture and slip a piece of iron across the ends* 
as breaking the magnetic circuit even for 
o minute decreases their magnetism, 



To help customers in their selection of 
proper size naili; and quantities needed, one 
hardware store owner weighed a pound 
of each size and put them in fruit jars. The 
jar lids were then fitted with small cards 
to indicate sizes, so that customers can tell 
at a glance what size nail will be suitable 
for their purpose and about how many are 
in a pound. — Opie Read, Jr., Chicago. 



Pressman. Uses Apron as Pad 

If your hips become sore from leaning 
against a job press on long printing runs, 
just roll your work apron as shown and 
secure it with a clothespin at each end. 
This provides a pad that will make the 
work much more comfortable. 
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Possible Places to Conceal Key 
On Late Model Cars 




Have you ever lost your car key and had 
tv have a mechanic either break or remove 
the .door lock? If 50 , the photo shows a 
number of places where an extra key can 
be concealed on most cars- On some cars 
the bumper guards are so shaped as to 
provide a good place for a key, while on 
others it may be possible to store them 
inside of the tail lamp or the license -plate 
lamp. One of the lamps is preferable as it 



offers good concealment and if no wrenches 
of any kind are at hand the key can be 
obtained by breaking out the lamp lens. 
Replacement of the lens, of course, will 
cost a few cents but it saves you a lot of 
inconvenience and is cheaper than having 
a mechanic break into the car for you, 

— R, Boettinger, Englewood, N, J, 



Tool to Repair Motorcycle Chain 
Made From Pair of Pliers 

When a broken motorcycle drive chain 
has to be repaired, the difficulty of pulling 
the ends of the chain together for insertion 
of .i eon nec toi- 
li nk can be over- 
come by using a 
pair of pliers that 
have been altered 
as indicated. The 
jaws of the pliers 
are drilled to lake 
a couple of steel 
pins, which are inserted into the end links 
of the chain after the latter has been put 
over the sprocket wheels, 

— James Vick, Church Road, Va. 




HOW TO MAKE YOUR CAR LAST LONGER 




Tells how yau can money arid s-till do your bit 

toword Victory h$lp conserve «iseniial war material) 
and at the some lime add thousands of miles to the life 
of your tar- Popular Mechanic* new oulornobiliB guide, 
“YOUR CAR," give* yau hundred? of ea*y P practical 
kinks. Besides, it ii fill ad with, pitta ret and ton tains hun- 
dreds of lime, money and labor- saving! short cuts. 

Would You Like to Know: 

How To double the I if a of four tir«f P a* ixptained by 
axparit? 

How la save money on your qas and oil? 

The fecreW of picking a used car? 

Hew crankcase draining* con be put to practical use? 
How 10 cure electrical troubles? 

How to build end equip your own midgnl I roller? 

All of these questions ore simply and dearly answered 
i-n this thoroughly practical book, together with hundreds 
of others which you cannot possibly afford to miss, It 
has something for every driver, mechanic or garage man. 

Order your copy lodoy Postpaid In U. 5., $1-25 P or 
pay postman on delivery. On Hide U. 5 remit with order 
$1.40. Your money refunded if you are not valisfied. 
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RADIO 




What to Do Before You Call the Radio Doctor 




Part 1 

THIRST aid for home receivers is 
1 rapidly becoming a “must” for 
many set owners. All available 
radio servicemen are busy, and 
their ranks are being thinned by 
Army, Navy and production re- 
quirements. This means that there 
is a possibility that your receiver 
may “go tleacT during an impor- 
tant broadcast and remain silent 
for some time, the length of time 
depending upon your ability to 
obtain service in your location, or 
your willingness to do a few sim- 
ple things to help yourself. 

This is the first of a series of 
practical “self help' 1 articles de- 



Each type of tube betangi in t* curtain sodtef, which 
mutt b« deerfy identified far I ha I lube 



signed to assist the readers of Popular Me- 
chanics Magazine to keep their radio re- 
ceivers in working older. Beginning with 
the average set owner who knows abso- 
lutely nothing about the internal “works" 
of his various home receivers* the series 
will gradually catch Up with the more ex- 
perienced amateur servicemen and radio 
experimenters who, with simple homemade 
test sets can go into some of the more seri- 
ous problems of trouble shooting that can 
be solved without expensive equipment 
and advanced technical knowledge. 

The upper photo shows Mr. and Mrs, 
Average Set Owner a few minutes after 
the family console receiver passed out. 
Unless there happened to be a radio station 
blackout at the time, it is quite possible 
that a tube finally reached the end of its 
useful life. At any rate that is a very com- 
mon reason, and of course there are many 
others. Now if this happens to you, and it 
fContliiusd to pfcg* 181) 
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TWO TUBES EQUAL FOUR 






By L. M. OezeHel 



1 ECONOMY is earned to a high point in 
J J this efficient 2 -lube tuned-radio^ fre- 
quency a.c.-ci.e. broadcast receiver which 
employs two double- purpose tubes in a 
simple layout on a nonmetarilic panel and 
b use. Performance equal in every way to 
that obtained with four ordinary lubes in 
a LrX circuit is possible because of these 
standard double -purpose lubes, which 
were developed for use Ln midget sets oi 
unusually compact design. 

Good selectivity, tone and volume are 
features that will please every radio ex- 
perimenter The 12B8-GT is an rX tube 
having a 12** volt filament and a separate 
pentode and Iriode section. The pentode 
portion of this lube is used as an rX am- 
plifier and the triode portion as a grid-leak 
detector. It will be noted that the 32L7-GT 
is a combination half-wave recti lie r and 
beam -power audio output tube which op- 
erates on 32 volts; the output section de- 
livers power sufficient to drive a small 
speaker to full room volume* The circuit 
is designed for easy wiring, with no frills 
or tricks. All parts arc standard inexpen- 
sive Stems! many of which will be found in 
any radio experimenter's assortment of 
used parts. 

Hard pressed wood is used for both base 
and front panel. This ] N-in material is 
easily worked, and can hr obtained from 
your local dealer in building materials; all 
construction details are given in Fig. X 
Photos A, B, C and D show fronb top and 



C* fAKLL 
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Shakir with 
FiLLD 
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IN THIS ECONOMY TR.F. SET 



underside views* These photos, together 
with ihe simplified wiring diagram, Fig. 2, 
show all leads and connections with one 
exception: this is the voice coil lead which 
goes to the No. 6 lug on the universal-type 
speaker transformer and this terminal IS 
hidden from view on the opposite side 
of the transformer. The schematic circuit 
diagram appears in Fig. 3. 

The electro -dynamic speaker is fastened 
direct ty ever a large hole in die front panel 
and 1 jacked with a piece of grille cloth, 
A 2- gang variable condenser with trim- 
mers. is mounted by means of two li-i u, 
bushings and l wo -14 -in, machine screws. 
Although the base panel is raised, most of 
the small parts arc mounted on. iop as the 
tube sockets are of the base mounting type* 

Assemble ah of the parts carefully and 
wire slowly. Short leads and well soldered 
connections make a world of difference. 
Because a metal chassis base is not used, 
the antenna and r.f. coils must be of the 
shielded type. These coils : lay ho either 
"Carron" S-S23 and S-519, or “Knight 1 ' 
60-555 and 60-55G* or any similar shielded 
{Coptinycd lO 1 S3) 



ANT. 
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Three "Microtubes” in ^eara&e Scaring Aid 



ByEdwiric , Ewing 




•iK) \ I SM Cy CAf L * ClLL" " BOTTOM VI E_V^ ' 



'T’lIIS inexpensive 3 -tube audio amplifier 
1 is housed in a metal case no larger 
than a typewriter- ribbon box. It fils easily 
in the vest pocket, or it may be clipped to 
the clothing as shown in the photo at the 
left. The battery container is quite small. 

An excellent performer, if is helpful in 
any case where the degree of hearing de- 
ficiency has not progressed to a point 
where similar vacuum-tube hearing aids 
arc not useful. Photo A shows the assem- 
bled units, and photos B and C the com- 
ponent parts that are available in complete 
kit form. The low- drain +l microtubes” are 
familiar to the readers of Popular Mechan- 
ics Magazine as they were employed in the 
liny 3-tube receiver R-297 which appeared 
in the December* 194 l t issue. 

Although this hearing aid amplifier is 
easy for radio craftsmen to build, it is not 
recommended for beginners. The chassis 
comes formed and fitted with the necessary 
eyelets, ready for installing and adjusting 
in the housing. Soldering should be done 
with a pencil- type iron and care taken in 
following the assembly details which arc 
supplied with the kit, The schematic cir- 
cuit diagram, parts values and tube chart 
are given in Figs. 1 and 3-A, Fixed resistor 
Ri is included in the microphone unit. 
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(A) Thas protective and 
ipaee* saving set holder,, 
mounted under the lawn 
table, may be arranged 
■for dny small porlqbta 
or table- model receiver. 
A,C’C.C. i«ts co ei bt 
powered by mean! of on 
e k f e n e i * n -cord out u 
nearby window, for tem- 
porary ui£. Tho sliding 
open-frame bolder pro- 
vides a metirvi for In- 
stalling or removing the 
set quickly and holds it 
in a convenient position 
for tuning 



WATCH PILOT 
b- L ;GhT 

V J CQ'lD 

J "u6L 



PANEL 



METAL 

frflfPS 



RECtsvtR 

CHHSS.IS 



(B) Emergency check for locat- 
ing a burned-out meJ-gj-type 
tube; remove suspected tube, 
later insert quickly; if pilot 
light does not momentarily 
dim slightly, tube is burned out 



METAL PILC4S 
UWDE.fi Ufclt-- 
fU'-ML HGUHH 
r esi snu 5ii 



^£l Counter- 
balance keeps 
Ontcnng wire 
light. :F) Uni- 
vpngl rep I act - 
m e n t type 
power t 1 s-rtf 
resistor for re- 
pairing a 
wide variety 
of a.t,«d,c. seFs 
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i|G) Automatic ware solder 
fes-H pllachmfrrit per mi Is 
one-hand .soldering, (H) To 
increase AM pickup an an 
FM-AM dipole antenna, odd 
long ware a I right angles at," 
shown. (I) Dial has 5-range 
scale for hdnd - cofibrating 
ultra i hen-wave receiver. 
(J) -Homemade P.M. speaker 
case has rear compartment 
■for long coble 



(C} Record changer has means for 
g ufd i j need I g into ploying 

groove on records without Eead-in 
groove. (D) Figs, 1« and 2, swivel 
out* antenna adjusts ta vertLtol 
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* Tuned to any key radio station, this com- 
pact instrument automatically switches oil 
unattended lighted signs, show windows, 
etc.* and also sounds an alarm for employes 
or residents. It may also be employed to 
turn on safety blackout lights. 



Multi-Purpose Test Meter 

Designed for wide application in radio 
and electrical measurement work, this me- 
ter provides a tuial of 27 measurement 



Versatile Rof>ot kaici " 
Controls Alarms and Lights 



ranges to 
and d.c rj 
1,000 
farads 
types 
as 
and 






voltages, both a, fc c. 
to 6,000 volts; resistance ta ^- , 
capacities to 2,000 micro - 
low ranges for each of these 
measurement are such that values 
0,1 volt, d.c,; LD volt a,e,; 0.2 ohms 
micro- microfarads can be read di- 
ihe rneler scale without esti- 
fractional scale divisions. 



Antenna Is Pre-Tnned 

Supplied with universal mounting for 
auto or marine use t this pre- tuned antenna 
provides increased signal strength for two- 
way radio communication. An adjustable 
coil may be tuned to the frequency used, 
thus overcoming power loss due to lack of 



antenna length. It is recommended for use 
in ambulances, fire equipment, boats, mili- 
tary vehicles, police and patrol cars. Dead 
spots are eliminated, and coverage over 
terrain normally unfavorable to Vadio 
transmission is greatly improved. 



blueprints covering *.Emp I radio- Construction Of- 
fitle-s in this arid post isiuos ore available for 25c 
cadi. Many popular foiled eirtkisti Ip chooSn from* 
Original detailed parti litli wjlh name* of jypply 
sources, tan li& ohtoined from Papular Mechanics 
Radio Dcpurlrncpl upon recalpl of poiiogi?- 
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NEXT MONTH — “Beginner^ Special^ One Tuber Works fin 6 Flashlight Batteries, 

This extremely low-cost broadcast receiver is the first unit of a series in which most 
of the same parts are used. It employs a type-lQ5-GT tube and a homemade coil 
wound on the cardboard case of a flashlight cell. Also — Home Set Service — Fart 2, 
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( f< $/SOO ea&afrf} 
Newipflpti Mational ^ncptliaf Award* 
Phoiographtr: LUCIEN GAGNON 
Film: Kodak Von<rfcmiC'X 







IXODAK PAN ATOMIC-X RIM, uiili wliidi 

Mr. ( .rage ion made his picture^ is an extremely 
J me- grained, liijiii-ijiiaiity panchromatic him 
of moderate speed and contras L. Fttriieiilady 
valuable when great eftWgcmciiL ^ intended 
nr when very fine detail or texture is desired. 
Rolls, pacts, sheet s r 



There is a Kodak Film especially 
designed for every picture-taking 
purpose . . . Meet the complete 
Kodak Film Family at your Kodak 
dealer s < . + , Eastman Kodak 

r 

Company, Rochester, N. Y. 



THe Great Pictures are made on KODAK F/LM 
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Fishing for Vitamins 

fConllmjed froni page 4) 



lowed to re lain the vitamins in food. Since 
vitamins B and C dissolve easily in water, 
as little water as possible should be used 
in cooking. This water should then be used 
for soups and vegetables instead of being 
thrown awfiyn If vegetables are to be 
boiled, the water should be raised to the 
boiling point rapidly. Vegetables that are 
cooked In their skins retain large amounts 
of their vitamins. 

Don't stir air into foods while cooking, 
don't use soda in cooking vegetables, and 
don't sieve foods while they are still hot. 
Foods that are high in A, R, or C should 
not be fried. Storage destroys vitamins, 
hence fresh foods should be eaten before 
they become wilted or stale. Cooked foods 
should be oaten at once instead of standing 
for hours, and leftovers have small vitamin 
value. Modern pressure cookers are ex- 
tremely good. 

Orange juice should be squeezed just 
before sewing* and salads likewise should 
be prepared just before the meal. Most 
canned foods retain a good proportion of 
their vitamins and quick freezing Is an- 
other storage method that helps preserve 
these substances. 

Today some foods ate being fortified 
with vitamins, Some brands of milk are 
enriched with vitamin D r oleomargarine is 
enriched with vitamin A, and some brands 
of white bread now contain vitamin B as 
well as other needed substances- 

Science has learned how to manufacture 
most kinds of vitamins artificially hence 
they can be had in relatively unlimited 
amounts, but vitamin A must still bo ob- 
tained from natural sources. That explains 
the went rush to find a substitute for end 
liver oil The fact is that the livers of many 
fish, including halibut, rock cod, mackerel, 
and tuna* are rich in the vitamin. Even 
sardine oil contains A and is used as such 
to fortify the feeds of domestic animals, 

Wot long ago investigators thought they 
had discovered an additional source of 
vitamin A that was as good as soupfin shark 
liver. They were making tests on the liver 
oil of giant sea bass and in the spectrometer 
the oil looked to be rich in the substance. 
As a check they then fed the material to 
rats* but the animals failed to respond in 
the expected manner. Now it appears that 
the gianl sea bass contains a fake vitamin 



and that its quantity of the true vitamin 
is fairly low. 

Fishermen have been gelling rich at 
shark fishing but the gold rush is over now, 
so forget about heading for the nearest 
coast to make a fortune. It will cost you 
several thousand dollars at the very least 
for a boat and gear, after which you will 
be just another fisherman who is wonder- 
ing where the fish and sharks are today H 
So far, shark fishing has been spotty be- 
cause, not being desirable in the past, they 
have been given very little study. When 
a shark got tangled up in a net the fisher- 
men usually killed it and threw it over- 
board. The sou pi in box been the exception 
because its fins, valued by Orientals, are 
worth saving, and fillets of meat are taken 
from its sides for the fresh fish market. 
The balance of the carcass goes to a reduc- 
tion plant to be ground up as fish meal 

Today sharks are being sought for their 
own sake on both coasts. They are fished 
for with gill nets that are drifted below the 
surface or set on the bottom* or else trawl 
lines bailed with sardines are used. To the 
public the shark has been notorious as the 
ruthless killer of the sea but the commer- 
cial fisherman has always known him as a 
worthless pest. Today both the public and 
the fishing industry are profiting by the 
vitamins that sharks store up. 



Wtiat to Do About Scratches 
In Mahogany 

Very light scratches in mahogany furni- 
ture often can be made less conspicuous by 
painting with iodine or mercurochrome* 
depending on which is the besl color 
match. Apply with a fine paint brush, let 
dry and then wax. For deeper scratches, 
buy a she i lac stick to match as closely as 
possible. Begin by dampening a doth pad 
in alcohol and rubbing it crosswise over 
the scratch. The alcohol will soften the 
finish, smoothing the sharp, broken edges. 
Soften the shellac stick over u match or 
spirit lamp and work It into the scratch 
with a warmed flexible knife blade or spat- 
ula until the opening is filled. Then smooth 
the surface with very fine sandpaper and 
apply a coat of wax. Should your first at- 
tempt be unsatisfactory, you can remove 
the shellac with alcohol and start again. 
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Co-lcr find rgndiiigrv lelf if plugs uru 
Spiral i ng p-reparl f. M-uUhingyuur 
plugi with 5 hose Jltu-iTrel«d on. th« 
JH Plv 9 -Chk H ii firtl (ftp in riilor- 
Sng ntw life la spgrk-wfrary engfnts. 



"SPARK- WEARY" ENGINES GET NEW LIFE 



Take a lip from the Mountain Boys! 

See with yogr own eyes why your car 
is sluggish, hard on gas. Auto -Lite's 
new Jl PEug-Chek JJ inspection service 
helps spot gas and power-westing 
plugs. Cleaning and regapptng your 
present plugs often restores "like- 
new" economy. Replace faulty plugs 
with ignition engineered Auto-Lifes. 

THE ELECTRIC AUTO-LITE COMPANY 

Tgl«d$ r OhlQ J Ofviiroff * $qrnip l On tang 

in Its 3$ Great Mtmifieiuimi Olvhulons. Auto Lite Is Pt&fliitlFit tor America's Arnietf Fdf-ccs en -L-wtiO. Sta and an me Air 



MIGHT BE A SMART IDEE TO MOVE PAWS HEAD OVER A J.EETLE, LU HE ME MBER 
SHE STARTS OUT LlHt A JAClC-RABBlT SINCE Art AW GAVE ER APLUfi-CWEK* 
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P. W. WILL 
FIX IT 



HOLES AND CRACKS In floors, base- 
board, or woodwork can be easily and 
quickly repaired with PLASTIC WOOD! 
Takes a finish like the original wood. 
Get it at Paint, Hdwe., and 10/ Stores, 




Trims Lawns 

In One Simple, 
Easy Operation 



Save Time 
and Labor with a 

ONTAMOWER) 

Tired and aching just don*t 

w&n io Liitra of All the riFurtp-r^ and noiua 

oflawei nfi&wmj' id done away wirh. S F o d«?B€i w-HijhE L& pusn 
and pull Irtaifad, juse 7 poundfl of fcivr aistcThnnsam thaL first 
eh L h 4: in then -tut* thf glass cltwflly, ^mcMithly, snd to Iho 
I^rrrct height ; n* maulnEi no fttrnfcinE; no clatter ; no 
rattlw. Guts a IS" awath through Loar Krm. dandc-Eions, 
rpike ffTi?a iftd wr^d-g. Cut* right tip lo toUb. fL-hM, tree* 
OJ- pouts; lobVTO fin ffiiLEOft 10 V r rimmed by hand, Gutter* 
are apl-f-aharpaninE. Built 10 Last many ytmr a. Guarantorf, 
ThdifunE^ in u&e. Sold direct from facwy. Coal* Lillie 
Write at onno far jfuarantre infufmaliori and lilurtLiire. 



MONTAMOWER DISTRIBUTING CO. 



3ZS Houte man Bids. *»*NI> HAH OS, MICHIGAN 



Dogs of War 

[ ConlTnwed from p ag e lit 

receiver. Responding to the radio com- 
mands, the dog obeys just as rapidly and 
accurately as if his trainer were beside 
him. 

Annies in Europe have trained dogs to 
do many valuable duties. Finland, for In- 
stance, has a dog reserve in which the 
member® are trained for service under 
battle conditions. Some of them are taught 
to operate while wearing gas masks. Dogs 
are reported to be used in England for 
guarding the invasion coasts, where their 
keen senses are especially useful during 
heavy fogs. It is said that Russia has a dog 
corps that is dropped by parachute along 
with regular paratroops for messenger 
work in the held. 

Being smaller and faster than a man, a 
dog makes a useful messenger that can 
cross open country with less danger of be- 
ing hit. During the first world war one dog 
is said to have covered the three kilometers 
between posts 30 times in one day, travel- 
ing back and forth with messages in a con- 
tainer strapped to his back. Some of Spitz’ 
dogs have learned similar duties and are 
able to make their way from one point to 
another as far as three miles distant and 
even across strange country. 

A dog is twice as strong as a horse, rela- 
tively, and many of them have long and 
honorable military records for carrying 
cartridges and food to Isolated outposts. 
Occasionally they have packed a cage of 
carrier pigeons that were later used for 
dispatching messages back. Carrying reels 
of light telephone wire, dogs have laid long 
stretches of communication networks. 
When the reel is attached to a light cart 
behind the dog he can pull a load that 
weighs upwards of 150 pounds at the start 
of the trip. 

Another chapter in the story of dog’s 
usefulness during war concerns his Red 
Cross work. A dog that is trained for this 
service abroad can seek out the wounded 
on a battlefield, stand by while an injured 
man helps himself to the supplies carried 
on the dog’s back, then return to head- 
quarters end lead a stretcher party back 
to the man he has found. 



(]To learn where to buy commercial prod- 
ucts described in these pages, see the index. 
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Clothespin as Mending Mark 




Keep a few spring-type clothespins at 
hand when you are ironing. They are 
handy to clip over a garment to serve as a 
reminder that it needs mending* The 
marker will show at a glance where the 
repair is to be made* 



Solutions to Clean Concrete 

I used the following method with excel- 
lent results for removing rust stains* auto- 
mobile oil and grease spots from my con- 
crete driveway. To remove the rust stains, 
I dissolved sodium citrate, 1 pari* in water, 
6 parts and added commercial glycerin, 6 
parls. Mix this (a portion) with enough 
powdered whiting or chalk to form a paste, 
and spread it in a thick coat. When dry, 
replace with fresh paste or moisten with 
the remaining liquid. A week or more may 
be required to remove the stains. To re- 
move fresh oil stains cover them with an 
inch or two of dry Portland cement. For 
old stains wash with a solution of trisodium 
phosphate* 2 lbs. to the gallon of hot water. 
After cleaning remove all traces of the so- 
lution by rinsing with clear water. 

— Paul Astreha* Dorchester, Mass* 



Lubricate Rubber-Band Motor 
For Long-Range Flights 

Your model airplane will fly about twice 
as far if you lubricate the rubber band mo- 
tor with a solution of liquid green soap, 
3 parts, and glycerin, 1 part. This solution 
will make the elastic stretch about twice 
as far as normal. 

— Herb Arrall, Newburyport, Mass. 




AIDING BY SAVING 




Any tools which help to make 
things last longer contribute val- 
uable savings toward winning the 
war ... by making more guns, ships, 
planes, tanks and supplies available 
for our Armed Forces. 

If you are a repairman — auto, 
trattnr, household appliance, farm 
or shop machinery— you are serving valiantly in 
this great conservation effort. - . . And finding 
yourself gainfully busy besides! 

Among your most essential toots 
are hies. And your best buys today 
are Nicholson or Black Diamond 
brands* They're quality files that give 
you the maximum number of cadent 
work strokes per file or per dollar* 

They’re used in thousands of indus- 
trial plants; preferred by most ex- 
perienced mechanics. They carry the 
guarantee of Twelve perfect fUec 
in every dozen. Obtainable through 
hardware and mill- supply houses. 



NICHOLSON FILE CO,, 23 ACORN ST. 
Providence, ft. U, $* A* 

fJfj* C.i7vrd\<m PioFif, Peri IFcrpc* tfnfj 



NICHOLSON 
FILES 



fOP EVERY 



USA 



P UJtPOS E 



Free Technical Bulletins an Spa- 
Giil-purpcta FI Ik lor 5tu I n-l m 

AlUtninyrti, PlA*tLc¥, 

Pin Ca&ti-naiL Die Making; Faun- 
##*, Shiir Tontli #r*d L-t h+ fll* 
Jnfl. Name ami niiit*d. 
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SPRING FRAME 

MOTORCYCLE 

Eicluaive "Spring Frame" 
smooths out roughest coun- 
try road*. New comfort. 
^xiFety . Brilliant strranv 
lined beauty. Sec your 
Indian dealer. 



INDIAN MOTOCYC1! CO., SPRINGflILD, MASS 





ATTENTION ! DEFENSE WORKERS 

FOR 17,600 It. K M- IH 5 I SI ON A 6 EN UINE 
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TOOL 
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PUSH BUTTON CONTROLLED 
GAS TANK LOCK 

_ MO KE\£— fcitrinir-IJy ftiifTk itoititiiunl. 
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SWAP-UP GAS CAP CO. K. ASHLAND. ICY. 
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TEST-O-LITE 



Tests Everything Electrical 
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# 



RJJES 

LSr BRACH MFG. CORP. 

S* QIckiFtan It., h*wftrfc H N. J, 



If You. Can Drive You Can Fly 

(CoTilinUed from page 75 ) 

miles an hour,” Eddy said, but I wa^ too 
absorbed in watching the ground come at 
me to give the dial more than a swift glance. 
The angle looked steep to me. The Sky- 
farer liked it better than I; its flaps permit 
a steep climb and steep descent, although 
the actual angle of the plane is not steep. 

My stomach tied a fresh knot in itself, 
my legs were pushing the floor away from 
my face t and the little steering wheel 
winced in my grasp. 

Just above the cinders Eddy gave the 
command: “Now pull her up level. 11 ' 

I did, and we were down, three wheels 
rolling swiftly down the field, no bump, no 
skid, no careening. No one was more sur- 
prised than I. Gentle pressure on the foot 
brake slowed us down, and with a turn of 
the steering wheel Lhe front wheel led us 
off the runway. Stomach, untie yourself. 

Now I am not going to claim that I'm a 
“natural'' airman. The truth seems to be 
that Prof. Otto C. Koppen of Massachusetts 
Institute of Technology, vice president of 
General Aircraft Corporation and designer 
of the Skyfarer, has developed a “missing 
link" between motoring on the ground and 
in the air; a plane that any driver with 
ordinary coordinative ability and good 
sense can step into and learn to fly in a 
couple of hours. Its control wheel puts the 
motorist at home; on the ground it steers 
the front wheel of the tricycle landing 
gear; in the air it steers the plane by its 
ailerons, also operates the elevator. The 
twin tail assembly is rudderless, its fixed 
fins of patented design preventing any side 
slip. I rather expected to make a poor 
landing and feel the plane skid around or 
ground loop as youngsters do on a poorly 
balanced tricycle. In six or eight landings 
— I lost track — the craft never failed to set 
itself down on three wheels and roll 
straight ahead, the center of gravity (just 
forward of the pilot's body) pulling the 
rear wheels evenly. Once, paying too much 
attention to a plane nearing the runway on 
the ground, I leveled off six feet up and 
dropped her with, a bump. Still, there was 
no bounce and Bud Eddy comfortingly said 
the Skyfarer had been dropped in from 
20 feet up without damage. 

Back to earth, I had time to revise my 
notions of flying. Having expected to be 
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busy constantly jiggling the stick to keep 
the ship level in bumpy aii% 1 was pleas- 
antly surprised that it hadn't boon neces- 
sary. Agreed, the air was nut especially 
turbulent; but stability was built in, and 
the less control by the pilot, the better. 

After an hour of ups and downs I told 
Bud Eddy I T d like to make one more flight, 
and this entirely without help from him, 

iL Why 3 IT he said* 4i you s ve made at least 
lour good landings without my touching 
the wheel. But go right ahead.” ( 

So we did, and I did. Qualms about the 
takeoff had disappeared after the first trip: ‘ 
turns had become pure fun and Eddy was^l 
kind enough to call them perfect; I knew 
what to do with the flap^ and when, and>^ 
was automatically compensating with thq^ 
elevators while adjusting the flap position;/ 

I could even watch the air speed indicator / 
and keep it at 55 on the way up, 70 on the 
way down, I could relax and lean back^ ' 
when Eddy reminded me to un starch, But 
as a matter of fact my stomach has a way"' 
of tying itself in knots whenever I driv^J- 
my automobile above 60 miles an hour, and 
it was laut aU the way home from the air- 
port in that Sunday afternoon's traffic. 

Well, when they build a plane so safe 
and stable that an average motorist Like 



STOP LEAKS 



the way professional 
repair men do . . . 



myself feels confident he could solo in less.... 
than two hours, theyVe got something that 



should put folks in the air as flivver^ put 
them on the road. 

At this writing. General Aijxfaft's Sky- 
farer and the h/coiipe, ^ibw-wlng craft, 
are the only twiV-pl^nes approved by the 
Civil Aeronautics Authority as incapable 
of spinning. The Ercoupc has better visi- 
bility above and behind, the Sky fa m- bet- 
ter visibility below. They differ somewhat 
in flight characteristics: the Ercoupe has 
no rudder pedals, but has rudders co- 
ordinated with the ailerons. 

Its four-cylinder, horizon tally -opposed, 
geared Lycoming ^ngin^ nf ?ij bfiEsfipQWEJ^ 
will drive the Skyfarer at top speed of Iflfy 
miles an hour, cruising at 92. It takes off ih 
350 feet at 45 to 55 miles an hour, lands. at 
less than 60 and stops in 150 feet. Its range 
Is around 400 miles on 20 gallons of /aso- 
line. You fly for a cent a mile. 

The exciting thing about it is tha/ if 1 can 
fl> T it, you can. Next month we'll/thumb a 
ride in a conventional lightp lane 'and learn 
what makes it tick. 




Dftllvr and Furn 
Lraki 




When a leak occurs in a pipe 
or pipe connection, or in a 
tank, radiator, heater or boil- 
er, experienced plumbing 
and heating repair men use 
SMOOTH-ON No. 1, the 
time-proven iron repair ce- 
ment. Auto repair mechan- 
ics, too, use SMOOTH -ON to 
stop leaks in radiators, gaso- 
line and water lines and to 
seal cracks in gear cases and 
crank cases. 



Plp[> Ufllti 



ips 



Radiator Latin 



p- 









T-nnh tnd H*otar 
L*ah» 



You can make repairs like 
these yourself, quickly, ef- 
fectively, and economically; 
because SMOOTH-ON h; ap- 
plied like putty, requires no 
heat, special tools, disman- 
tling of parts or previous ex- 
perience, SMOOTH-ON re- 
pairs are lasting, too, and 
frequently save expensive 
replacements which are so 
hard to obtain these days. 

Buy a can of SMOOTH ON 
without delay, so you will lie 
prepared for the next repair 
emergency which may occur 
at any time. 



Buy Smart h.vO n In 

L LU.S 

I ]»rniT r*ne nan 

four ilf-ulnr ur If 
nuitsjary (rmi n*. i nf 
i'rtlr prali'clLiiii. LlHltL 
oji F-iiiart Ik- [In, pr-O^Mi] 
by jH-iri an lino 

raartt?L 



FREE 
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WHEN YOU IUY FLASHLIGHT BATTERIES DEMAND 

"EVEREADY" fresh dated batteries 

TIM Wtf "Et*fHfr r k thi ritalirirf mflunffc af HjttaiiE Cjtw Ea. r Inc. 




OMAN ELECTRIC PLANTS 

ALTERNATING AND DIRECT CURRENT 
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WINDOW SIGN LETTERS 

F-nr PlnrB Frapl* rmd Office WlnLlotaJ. Ah S-'mei? Cula put 
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Safe Scats With 
Fult Length Spray Rails 
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New Disguises of the Demon Fire 

(Cenlinwod from poge 54) 

driven by vaporproof motors that help ex- 
haust the vapors from the painting rooms. 
In addition there are curtains of flowing 
water along the walls that pick up and 
carry away the particles of pigment blown 
into the air. Douglas dopers and painters 
work in rubber-soled shoes and, on enter- 
ing a paint room deposit all matches they 
may be carrying in a special receptacle. 

Painting is always safest when it is done 
in the open and if a job must be done in- 
doors, doors and windows should be left 
open for good ventilation until after the 
work has dried. Even the pilot light of a 
water heater was enough to explode the 
gases rising from fresh paint in another 
room in one case in which two women were 
seriously burned. 

Fortunately there are no special fire haz- 
ards in the new plastics that are coming 
on the market although many of the com- 
mon semi -plastics are regarded as danger- 
pus. These semi- plastics Include some of 
the imitation ivories, celluloids, and simi- 
lar compositions such as are used for cheap 
fountain pens and some toilet articles. To 
test what you are buying, use a knife to 
scrape a thin shaving of material from the 
bottom of the object and then touch a 
match to the shaving. If it Rashes, the ma- 
terial is hazardous. Never lay a hot elec- 
trical appliance on semi -plastic material. 
A Ere may even occur if you Jay a celluloid 
comb on a hot steam radiator. Even the 
rays of the sun, concentrated by an air bub- 
ble in a window pane, have caused imita- 
tion ivory articles to ignite. 



Ridding Garden, of Moles 

Home gardeners who are troubled with 
moles have cleared them out completely 
by putting up some kind of a wind- driven 
garden ornament, or better still T several 
such devices about their premises. Any- 
thing from the toy windmill whittled by a 
small boy to a more elaborate flying dudt 
or whirling daisy sold by seed stores proves 
effective. Rattle and vibration from wind- 
driven ornaments transmitted to the earth 
through supporting stakes pro vides enough 
unusual commotion to drive moles consid- 
erable distances away from the locations 
of such ornaments. 



* 
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RENEW old brushes 
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HAWAIIAN WIGGLER 




Henry and James Quimby, F-l Dorado* Ark. T landed 

in ihetr local newspaper wiih ihts picture of bass 
caught on No. £ Hawaiian Wispier, Mr, Quimby 
writes: -, 1 have used Hawaiian Wigglers for 5 years. 
They are one of f he host halts a man can use-' 1 




W i/ a 5iic 

Write far New Free Catalog 
FRED ARBOGAST 1606 North St 



You'll 
chrOugh weeds and 



Take Hawaiian Wigglcfs on vour nest trip 
be surprised the way they wiggle 
gee bass without snagging, 

Shallow Running 
Me. 2 Hawaiian $1.00 



IDEAL Lawimower Sharpeners 
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The Fati-HoolHeatfi €o n 1642 Sell St, Plymouth, Ohio 
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ENJOY AN OUTDOOR 
VACATION THIS SUMMER! 

Send lor "OuidMfS With Ta-pm-Oj” — 
ccllina fiiwous camp rrick t find trail JcCrtti 
iq make j^iur Qutduor vacation mure com- 
fumble, pleasant, and sale. See styles at 
Ta^jKcj ilrcping hags and other nuidnor 
equipment in heauiifui calory Wrilt U> 
dv^s FREE! AddVcsTr r 

Amwican Pad & T^xtlla Co. 
P*pt. E-1 k &r«4nlWI>d| W>ff 



How to make your 
workshop pay dividends 




Piloting Tom Thumb Water Bugs 

(Cun linked from page fiPJ 

than the one before, AH changes in hulk 
and motors ore tested by means of a water 
pressure speedometer* 

Half a dozen coats of varnish, rubbed 
down, seem to be the fastest surface for the 
bottom of the hull. Most of the varnish 
will be worn away after a day of racing 
and must be renewed, 

Even when a driver has his outfit tuned 
to the peak of perfection a slower boat may 
beat him if his opponent is a more experi- 
enced driver. A good driver can beat a 
faster boat by running in the speed groove 
on the turns instead of turning too widely 
or too sharply. Another place where ex- 
perience counts is in the clock start. If a 
driver can hit the starting line at full speed 
just as the 6-foot starting clock registers 
2 ero and the starting gun is fired* he has a 
long lead over drivers who had to slow 
down behind the line to avoid crossing it 
too soon, A boat that crosses the line ahead 
of the starting signal is disqualified. 

Smooth water is slower than water with 
a slight chop on it* as drivers can tell from 
the feeling that brakes are being applied 
when they happen to hit a patch of slick* 
calm water on the course. Raising the mo- 
tor a couple of inches on the transom helps 
keep the speed up when a race is being 
run in still water. 

There is no money in racing the midgets. 
The larger classes of outboards, ranging 
up to big 225 -pound runabouts that carry 
a two -man crew and are powered with 55- 
horsepower motors, provide trophies to 
amateur winners and cash prizes to pro- 
fessional winners. The midgets are strictly 
an amateur class so trophies alone go to the 
winners. But professional drivers like 
them enough to forsake cash prizes and 
race for cups. 



Light Solves Blackbird Problem 

After several other methods had failed 
to frighten away thousands of blackbirds 
roosting in a tree adjacent to a private 
home, the owner used a 200- watt electric 
lamp- This was fastened in the topmost 
branches of the tree and connected to the 
home current supply by means of a long, 
waterproof extension cord. The blackbirds 
have not returned to roost in the tree of 
perpetual daylight. 
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Bent Paper Clip Pulls String 
Through Notebook Sheets 




It's an easy matter to thread string 
through a stack of punched notebook 
sheets if you use an ordinary paper clip 
bent as shown. All you need to do is insert 
half the clip through the stack* hook the 
string in the lower loop and pull it through. 



Bed Springs Reinforce Concrete 

When the amateur mason contemplates 
a slab, pool, or base of concrete he logically 
thinks of reinforcing it with poultry net- 
ting or odd pieces of scrap iron. Neither is 
satisfactory* the netting because it lacks 
strength, and the iron because it does not 
lie together the whole mass of concrete. 
Old flat bedsprings of the individual coil, 
woven, or metal- strip type are one of the 
best substitutes for the regular bars or 
grids. If not found on a dump the spring 
can be picked up cheaply at second-hand 
shops. For thin slabs the frame should be 
removed. In making a tank the spring or 
springs should be arranged so that part 
will be in the bottom and the remainder 
bent up into the sidewall forms. This ef- 
fectively ties the bottom to the sides. If the 
area of concrete is large enough to require 
more than one spring they should be over- 
lapped slightly, 

— R, C, Roetgeiv New York City. 



Steaming Planks With Blowtorch 

After completing the framing of a small 
sailboat, I was confronted with the prob- 
lem of bending planks of %-in. redwood. 
Not having the facilities for regular steam - 
box technique, I soaked the planks with 
water* sprung them in an arc against the 
garage and used a blowtorch for the 
steaming-in operation. 

— James W, Milnor, Oyster Bay, N, Y, 




■'Speed. hliMuling" with a Savape 
An toiuatic .22, is not t lin only pleas- 
ure it will giv? ymi. In target prac- 
tice, for example* y<m Can operate 
the loading rnecbftPjiftm by hand. 
The rifle then funetioimlike a bo fr- 
action repeater* with the bolt 
locked rod idly behind the cartridge 
throughout di6cliiirg:c. When u^cd 
by young folks, or in teach in" be- 
gi imcrs, the rifle can Iks loaded and 
bred one cartridge at a iimc + 

The accuracy of ita barrel is out- 
standing in the ineipeuBive -22 
rifle field. Its walnut muck i* man's- 
size* well -shaped* beautifully 
checkered on full piatoi grip. Eta 
action in aim pie* positive* and de- 
pend aide iu, functioning. 



U lAMllft pMflfce* i-TTlnm thit the 

J rifle, when jmin- 

^ V ill nn-t fire im- 

» te** llie iriflur i d rrkd«C>l 

mil] pull«d hPJI'Li.FH 1 1 " I V fur 4 -tlcbl *I(UE- 7 ik 0 
^|H P-ct 1 1 F fa pill firf; Lh a .*■ fii Kt mm iJic Enfcr 
4 if [ 1 1 1 m^kn-iI r-r r,d.n nt^vf bmrk and forth. 

SbtmuA M«k1*I « (HI***-) Smvm^ Medel T 

TubuJuMa^, r rdpndly Clip f #jiif i- 

1S-21L, h, ( jrtridflvi !if« S •air lO pIui-i 



sivia AltMS cmiron ytju.n 
Drpi. It^l, S, T« 



SINGLE shot 
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OTTAWA 

S*TRACT0R 

SAW 



Log 

_ r Fita re ar |>QWcr t&*< shaft. 

Dri ve thru gear reduction, lELim. stroke, f ^ EF cirtuT** 
10-pi, blwk-r Economic, aawa l& profit -mi Pric- LIm 
OTTAWA Mrc. CO. h 1027 Av^bup. OTTAWA, KANSAS 



Now P/ofes CHROMIUM' 

ALSO COIO, SILVER, NICKEL. COPPER. ETC 

War hciMitf Dfmoxi 1 — You Psrafif I 
New* patented invention mibe a pebble 
big tiiniREi AT HOME. Replete Dutd- 
part * im artlcEw In hewns*, *t&m ¥ hoteM, 
mtaurantB! etc,, with durable. ion r LI l aa, orw 
mat of metah-Mrltb atrafe a bniihr Ewy, 
pimple. quirk. QemcEnc <pci3d. 5Ulw. KiCkcL 
CiuJtciJiiili. cLj£. Ilv-c7v LkLaaf faxnlihed. Old tilt 
ntdpk^ ittidy tor use. No flfaap r^qulrefr 
Clear from tl to fS au hour In Lifetime 
IK**, Small ff^■5T#tTIleIltrtxl^t•T™ 3T, IhiiiIdbM- 
Sfctsuly repeat, M;lc l ine Can pay l<tit EUtlf Ju 
WT^fcL fend TODAY far FKEK SAMPLE 
and IDs Pirated BOOKLET howr™ run tanv* 
a life incoaDA from n bu iitwbh Crt VOtfR OWM 
buUt □ pa cl aatiilacd CusfttOLCrb Act At WK=I 

warmer electric company 

IIS W, OhtaSt., Chiciit, III,, t«pl, US 



[ WISHER ELECTRIC Ed-. *11 Y, B»4 SL, Wap, II, BiRt l« 

| tk^iLkiEnni -Scad lik Free ^uiNpk 4 Uid JlluHlrttEcd II<Hhkkt- 

| Nmmt 

| A4dr44*. 

L _ ■S’J-Jp 



SKAT 

* UjA^&SQAf J 



White Hands 



K«ep th&m Biiiooth, free 
from pTlmi.% with SKAT, 
orliclniil and Ih-bI PftFtO 
tfOuji. L'tefUis ftlivinst 6 very- 
1 1 1 i e i ir . workis runt, 1/ n-ai a* 

tfrntrr'M. irHtl Jlli fo? 1*1? fi* Cffil + 

SKAT CD,. Dept, M. H*rlFcird, C«ml 




H PL4DE 
TTPti . 



THI ONLY KNIFE 



THAT'S SHARP FOREVER — 



Ui'tJ ILIH ni"w lilji-iirv ton bfl > n«r rii’iS qalcta ■« j vri frk 
\ . . . nnly LOC »»C*. Ch-EH?*f tUTM- YUM DfRfii? r . . . 

CY nfci* Rivrril. A I Ml I M fc'll of M'iYHI with r v E t j 

t.lflrtpi Plir iRijE t)TTiw KuIJin^ Srli tl OQ ►a 3 3-. 50, 

X^ACTO CRESCENT PRODUCTS COMPANY 

Dtp!' FM r 440'4tii Avtout, HfW Vprhj. N,<w York 



THE ONLT KNIFE 

WITH RENEWABLE BLADES 



Cleaning Silverware Easily 

Tarnished silverware can be cleaned 
easily by the electrolytic method, which 
consists of boiling it in an aluminum pan. 
Use a level tcaspoonful of salt and a like 
amount of baking soda (or simpler, 2 tea^ 
spoonfuls of salt alone) in a quart of hot, 
hut not quite boiling, water. Use a bright 
pan, and immerse the silver. Do not use 
on French gray or oxidized finish common 
in ornate patterns or on such objects as 
silver can dies licks or pearl -handled table 
knives, which are made of parts that are 
either held together or weighted by ce- 
ment, More rapid results are obtained 
with the electrolytic method if a piece of 
bright copper or tin is placed in the solu- 
tion below the silverware. An enamelware 
instead of an aluminum pan may be used, 
but in this case, put pieces of bright zinc 
and tin together in the part being sure that 
each piece of silverware is in actual metal- 
lic contact with the metals, either directly 
or through other pieces. After the silver is 
clean, wash and polish with a soft cloth or t 
if necessary, wish a mild abrasive such as 
whiting. To avoid development of a dull 
or matt finish and the necessity of polish- 
ing with whiting after the electrolytic 
treatment, silverware should be cleaned 
before it becomes too tarnished. If an alu- 
minum pan is used, the pan should be dean 
and bright; it soon becomes dull from the 
chemical reaction and must then be 
cleaned- The zinc or tin, when used* should 
likewise be bright; either may bo cleaned 
by using scouring powder or by rubbing 
with sandpaper or emery cloth. 



Repairing Finger Marks in Paint 

How often have you finished a job of 
painting only to have someone put a deop 
fingerprint on the finish when the paint or 
enamel is just firm enough to prevent neat 
touching over? The print, in nearly every 
case, may be removed in the following 
manner: Being sure that your fingers are 
clean, wet your index finger in clean water 
and dampen the marred surface of the 
paint. Using rapid and smooth movements, 
massage the surface of the paint with the 
damp finger. The water prevents cohesion 
of fingers and paint, and allows you to re- 
move all traces of the original mark by 
merely reflattening the surface to its for- 
mer condition. 
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KRW ARBOR PRESSES BEN H C Y H JIC[,£ NP 

NEEDED IN EVERY SHOP— SAVE TIME AND jfi 

MONEY— DO BETTER WORK, QUICKER. 

No ohop is complete without a small arbur presa. Press- 
luyr and sfjueezinK otJtTations can be don^ better ami dj 

faster oil a KRW Arbor Pres( r Stop usin^ yiae aiut jip^ 

ajledue hnrnmtr methods — they yt-neralJy deliver upoJUiil 
work In the end- KRW Factory-To- You Price** tfJve 
you greater value for your money. Order today, Ip** 

KRW Bench TvJ« Arbor 



KRW HydrtmJie 
Presses are built 
in li&, GO and 75 
ton a bes. Price* 
atari at *lflfi, 00 * 



Ptesses, 3 siui 

No. 37 F Vi Ton, J 13.55* 

No. 37-0 1 Tati, *2fS.LM>* 

No. 37 -N 3 Tort. J^S.OO* 

*Pri*r* F-.O.D. Arcane K. V, 

.HlkiRklll^ lllJtklCL 1 WC-Jll uf H4 il'SeEM. 

&[ai:l! II Lus-tnilud UKtrn. 

K. ft. WILSON 17 Lock St. r BUFFALO, N. Y, 

J 0 i_rj‘f dtrii of SAop Equipment tar Ford Dealers ^Jnc« 1916 



You'll cui air MfWI 
Until *C rrtvipl wlffi 
iLiirpri ibng inin and ip**d 
OKI V*u gtl Phi* 10-pcgt. 
facl-pn-chid, bbtrally illux- 
trfliod Jiol ipw ™ " 

m □rural. Cavan tw-r I CIHHW 

Itcllwi, ««, «>* of j MldtHth 

hand, powor blad*x, | Ertdottd 
boniti, bond (#w(, I psld csf 
S tnd I Of ta cavorj Npini^ 
handling, poikogi Of J Addr«u 

el VOVf hflfdwnTt| diy 

d«alir r i foronlr , 

Mnki-rl of STAR hand 1 , pawfi 

tuning Pond Sawi. Cl* mien 



ARKOCBAF ^ 



FflOTECT YOUft TOOLS FROM THEFT 

W ri«-a -piLm *■■■■.■ lTlr Il f e, • y iiim- ,.p || i; .|.-. ibr 

li’-rJ ;i‘. i, 9 fi-'rt I.p-’i urd I * ■ • * *■< i ur lnr 

liii'l’l- 14* nr I- 1 * -iNi L»~n HI | p- 1 ■ r 1 1 

Gor-iiiiln t** Outfit — hmid IniHiri 

P ■■ I-- n r . , i r il i-ulj-nEicf cornier irtm. Wfllfe l«U r . 

(ffifcM? VtHltt, , J*3? t £. J4.I; Jl, t Mkrt, On, 



BLG Og&ORTUNITY 



BRUSH PLATING OUTFITS 



wl Yl l h trk ill diV rulmsLrUctl un ncr.Li 

jfcH I 9 1 1 'i ■ 1 1 i - '. ■ "i i , i h iii- 

/ MH ■■:■■■ I 'I ■ -"■■■ < oi.tim m-Tr ,1 
w'Hluiprw-h . 1 . El can lt> un 

ni'w n- +i| il buhSrJ | jht: - or la repair 
wnlli- 5 , walls, ion(H, i h fi.-. s w um any n :■ -i m r y 
Mirim*. TJlla Ctarkn .ini] fJiwks. I'bii tn- 4|ip|foJ jn 



m for auto parti, rail ad on. foucali, bkycifli. 
w No tanks neceiiary. Frau parlitulan. 

6 UNMET AL CO. t AVE. M # DECATUR, 



f im — a rwi i trailer parts catalog 

■j-'PI W L- n 1 1 ijivc yn-u niusify on— ailc-t. *prknEi, whc--c-L:, r 

n I cuup]*ri. wiciijaui-, dihku. waitr puraipj. hpakdi., 

I) j r*rrifr*KM>™- twdir UrapK, I i-.bi . 0 * *nr 1 out, av 

_Lf" lj “ ri| l>--. fumLEoTTn J»cM — Ki'^rl u] dki- 

w * *Hiuiitlnnir«h. MATPOHH-L THAI LCR KQUIPMENT 

P"-«p!fj |r /'hui'i-T CO. flyrt'i;KHor» in Knr-A-Vftu J n :l u Mri u j , lnr, 
BuiUwj InMtrurUnmM. J ^ tJ.pl. F, J 1 J W. Ul i-=art> iff Av*. r Mil yrMvXtVr «f . *, 



your unHnurHi ntn uLuun 

£ind Iff for ^impli 1 H 0 !■ T I 41 E O COP V HIGH 1 1 17 U L UirRpNT. 

TI.f .iiquilp Smiihl* ILwL-I-K .1 v- > ■ hi LI. •■i.<..nil.- hpra. OIMI hn^uw 
PI-A.'-i:- iLml -.■i.-i-iiT a- BI » ► VF 3 lf.mk |iria mp ii.ui: fi^a- lirkan v-aicl.i 

Wrl! iplamlc r. tubt Cl>ln^»i rlr-Lilr un ! b i ■ TiiiiTPmtnLfi r I p. Ini 
p- bf-auMIuP <#l#nlOl BfK^I^PdtlW rnpr> OullU n*W Arid -111%* hn)P, 
FUpi**iy -CMiim; ccPCtt CO,. HUH. EE. Girkt+iili*P*, In**, 



IToroa 



COLORCRETE INDUSTRIES, INC, 

4fl0 Ottawa Avv., Hollindf, Ml rh. 



A Wort* off lid ™it elttlrti ll^it clicuiL A* /[Im A/ 

H Fuf Lhli uiLliMrd i>f prLcci yny <th*i j;tt 

tbc inurk'tloui UyrairoEc av^ 

4K Welder CDOiuLfte — rtudy plUC IrlP A ■■ A7% 

htfbt flOctoL. Tbu Oynuulc dew Si^Uh J BU j ^ 

NuLy-ILk nad rtrbtm an- vitlillnfif. T ■ ^ ^ 

■■iVj You ^.|.n il.Hu i-?ldtr rii 4 toun> on lha ^ * 

^Tj/ n b,1[trlaL EASY PAYMENTS 

Jkfjp Work* on Iron, Steel, Tin, Bn», Cepiwr and All Other Meltlt 

If Af With our free- init r ucSii.-n:. you cum Lei no cinuj do flni-phvd- ri-maSr Imbn. 
mjr BIG PAY 111 BOOMING WELDING INDUSTRY Unci* yuu huve tbr flyanruLg 
Mr outfit'. j'Epq ure all wut in. Ibis iprufLluhli 1 flr-ld. In n ypn.p jl l3ynn.rn.ic ^Vvld- 
nr coi(a you Ltutu TJulu 13 c u lk|Ly r Writ* fur FREE purlin ulurs TODAYk 

DYNAMIC WELDER C0„ 2226-TT, Silver ten Road, Chicago, III, 



WitlHSUt prfvStUu imlilinq nx- 
[n t liitvt yu%l chti inukc fur ywu ^ 
BC-LF II-J luUcli u LH JS.un on ■ rnpuLr 
Job Hu L run Le duau in Iks Mud 
un? liOuc. M u :iy wcldf-TA ni. LkiT 
:u In mil ei t!5.U lo }2a.QQ * 
ilu.V, TPiu Dynmuic ^'eldcr |4 
ligiit And tAiily pniLfeblc. 



AGENTS WANTED! 

Mm i?i^r hLB pEbo *11 d 

J 0 ■ dftj It I y| Direr- rif-nd for 

It TODAY, 



BIG MONEY Assembling 

iiihiai m. m mm m la mmu m. M M 



J$L!$ 



NEW Mf»D KI-YAK 



Home 



A/MV a DMAM/C 
frUrr.. heavy dui 

INDUSTRIAL WELDER^ijiUJH 



ii/ri nc siiMPERS, 

ft C LUa FENDERS* 
CYLINDER BLOCKS, 
BODIES. FRAMES, ETC, 
Does Farm, Factory 
and Home Repairs 
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Get Back 
you Fielders 



I Got My 

LOUISVILLE 




slugger: 



n 



loiiiifille Sludger Softball bats, like their big broiheri 
Louisville Sluigef Baseball bao t arc the fine?! ihn can 
be raidc, There are 29 nmJelx u> eh OOte from in (he 
l^Z line. You wj]| jw sure so fiM «w that exictlf 
piia your style d hitting. Every Loujirilk Slugger 
Ciniti 1 PTjcnber 00 tht butel tod of the bit for e«y 
idcntifkiKini, Aik your dealer to show (hem to you. 
GET YOUR 1942 SOFTBALL RULE BOOK 

Your LtHUlsirllLfr RlbifieE- UeaScr tut * ™py far jau. In mcIhTI- 
lion to all Ltie laleSt UaforumElOB utt (tie 

i*ros h *];g runf uni compact# uifnrmir mn >'-n 
tue clapper 

Uat linn; |uf ‘ 42 . 




> ^Hrf afcafiet 

for ilu- LOUISVILLE SLUUUER 

OFFICIAL RULES FDR 1942" 
or Mdd 10c in »ltm[i«dinxt tn Dept, P-31 



HILLERICH & BflADSBV COMPANY, I«C. 

LDU4SVII.Lt. KEMTUCKV 



Hmm 

OilW 



SfrM 



REAL ENGINE VALUE 

The (J. U.Q. le n i^ihinturD giuktHtw enpim- 
thAt reidly opertttes, Over 15,000 eoNJ in 
the bbt yeur. N'uw is your chance to buy 
ttu? NftO jfmpmuirJ model kit It! r 

AffKninJrii/ e^tnpiafe With Coil* CiiiicifSLHpr. 
fili|W b IriKiruedona,. rl£- Only :i SrTi'Vi ilfivrr 
1 1 ■ | H ! 1 1 . For ! i [lluce, DlllJSCt tliZtL, tit 

All pnrjJi KlinnntHH- SL-n«l only |t. — £ 4 |n-niui 
f ~u££eef r. O. t, j. tarAt ifap. ."stinf far FtiEE 
ctn uitir or flf fur Jnmtw catnip^ of tiutuSfttii n/ 
ptonw , (hk 4 iM:nO hottby W r.n-T, 

CHQ MOTORS, Dipt. B, 40 Eiu 21 Si., New Yorli f W. Y, 




STANDARD SHML^ARM TRACTORS A 

■ ~ wTmmxrsmnmmmfmmrrFzrmmf!?^ 



Plow 1 

[Oardciteni. FLomts. Nur^erica, 

Fruit Gre«Hn» Poultry men. 

1 & 2 Cylinders 

High Wheels. Rubber or 
Steel Tim. Walk oi Ride, 

Do Belt Work — Free Catalog* 

STANDARD ENGINE CO, 

M I El VI t apal Is. M I m + Wfl^Y 9fk, N. Y, phi | ade f r h ii. Re. 

3321 Como A v, 6 1? Wi^st 3& Bt. 191 1- 1ft Rairmaunt 

U.S. Defeise BONDS* STAMPS 






AUTO ENGINE SPEED CONTROL 

GOVERNORS 



_ _ CEve eoTiHlant fluked to any mahe af 

nuto or true-lc en nine. r*jtard]ee& of Irmd ehaniree, wl j i*n used 
nR a otatimuiy or portable powtT pl^nU better Governor 
cun be mndip. Fully Ku^rjmd'riS- t5.0D TJjJl Kcirapila down. C'nFiplptc, 
BU Enyli' iimtruetsoari.. «Joi*F( « 4 l<i « to fiarages and t ainbl i nbed zmrnricB, 

Fret Circulars. 129-5 LLEWELLYN STY, LQ* ANGELES. 



Torture Chamber 

{Continued from poga f0) 

under the machines prevent the shock from 
wrecking the concrete foundations. 

These po wer producers, each 12 feet long 
and 18 feet high, can deliver the 2,000*000 
kilowatts only five seconds at a time with- 
out danger of burning out This surge or 
punch is like that which a power system 
receives when it is short-circuited. In one 
spectacular test, the generators are con- 
nected to two thick* curved pieces of wire 
called a hom gap. When the 2 h (KJ0 h 000- kilo— 
watt punch is released, it leaps the gap in 
a 20-foot waving, flaming, thundering arc 
as bright as mid-day sun and hot enough 
to melt instantly the hardest steel. When 
the same amount of power is shot into a 
12 -loot oil circuit breaker* only one- twen- 
tieth of o second elapses before the circuit 
breaker emits a mechanical grunt and blots 
out the flood of power quicker than you 
can wink your eye. In operation on a pow- 
er line, this action disconnects the short 
circuited section, but permits normal op- 
eration of the remainder of the system* In 
another test, engineers combine ice and 
electricity to torture a four- foot outdoor 
power switch built for use in the sub-zero 
weather of Alaskan winters- This test is 
made in a room-sized refrigerator where 
temperatures of 20 degrees below zero are 
produced summer and winter, 

Rotors of the two generators gain mo- 
mentum for half an hour, until their sur- 
face speed is four miles a minute T before 
delivering the electrical knockout. When 
the short circuit switch is snapped shut, the 
generators instantly convert their stored 
mechanical energy into electricity. In ad- 
dition to the generators, the power labora- 
tory — “torture chamber” — also contains 
two switching boards, each 20 feet tall and 
studded with knife-type switches which 
are operated with long wooden poles. At 
strategic points in the power house are 10 
photo-electric cells* or "electric eyes^ 
guarding the machines and switches. Two 
men in a control room operate the genera- 
tors and supervise tests through a system 
of communications much as a sea captain 
controls his ship from the bridge. 



4JLook in the index to find where to buy 
articles described in this magazine- Say 
You Saw It in Popular Mechanics. 
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The Revolution in Farming 

(C crkitmJ gti from page 95} 

Paralleling plant food studies is a re- 
search program to learn more about the 
mineral requirements of domestic animals. 
More knowledge about the iron and copper 
requirements of pigs h for instance, may 
lead to producing greater amounts of pork, 
once the right proportions of minerals can 
be supplied in the natural forage. Similar 
investigation may find a way of increasing 
the hutterfat content of cow's milk + 

What is going to happen to the surplus 
farm population now that fewer and fewer 
people are needed in the food industry? 

Economists find the question a perplex- 
ing one although they have a number of 
answers that should help reduce such un- 
employment. One valuable suggestion is to 
increase the amount of food being raised 
and by a price adjustment arrangement 
make it available to low income families 
who now suffer from unbalanced diets. A 
good start has been made along this line. 

Another partial answer is to stimulate 
the raising of fur animals as a profitable 
farming side line. 

The greatest possibilities for farmers, 
now that our food demands are satisfied, 
lie in the raising of oils, motor fuels, rub- 
ber, raw materials for plasties, and other 
materials for which industrial uses can be 
found. Corn and soy beans have been ex- 
ploited to some extent for this purpose al- 
though aside from cotton and wool, farm- 
ing for industry is really a brand new 
subject. 

Right now domestic rubber is of national 
impoilance and our small rubber industry 
is beginning to expand. A million pounds 
a year are being raised in California from 
a small desert shrub called guayule — pro- 
nounced Y-You-Lay. In its wild state this 
shrub has a rubber content of six percent 
but by careful selection and breeding this 
content has been increased to as much as 
30 percent in the domesticated plant. 
Guayule can be raised in many parts of the 
semi- arid southwest. Exponents of this 
new industry think that some day the 
United States will raise all of its rubber 
at home. 



CLook in the index to find where to buy 
articles described in this magazine. Say 
You Saw It in Popular Mechanics. 
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MAKES A GOOD LIVING 



vmii n Voh'V Aui-iPhiiMlf Saw niflf j-n-j FiLliWd SAWS 

Hurl I 111 h- .■S.|M.rHT.i I 1 1 1 > h.Ili v\\-i « FOR VICTORY 

work fliiMly, 41 uilIi3.e', wLibuut £■}>■*,».. ruin . 

”L:i?1 yi'*T 1 etJmriwftMl iilSM'.i baitd auwii, 
fur vt-hich I Kat SI L T* l.-lii. Thi» t-uli fc y Suv 
ni-f I •- hamlH- .j. ^miii LLvshje 1-p r hie"— 

Jflhh -51 li . Otlil. Lhujl- (’_ Wath^'Bii-rk 

Ii-Ifl-Ji: I Ei.LV*,' na.HP TCI NI'A • III lime," 

TIW Fi'k'y lll'f'n hJJU'j. I’lmiJ jiii.l r:i.--il.kr km-w- 

EZlLili Hi r LtfiE linii. l flli-*-. | ’.1 j . |. 1 .-.J K'lliUi ir i rn:n- 
1 Ih- lu.itr v UriL'vi ri t?rtb l-vrEWl li. flat; hMjjiv, M-Timi. 

FRCC PLAN ftlTOWA yvii fimv 

!■■■ I - I l-i-zl in HjlllfL- 1 1 rn p iviEh 

-inir, Nft fltiljifaniprj.il,. 

(Puli tPupco « 



Tl-T r<n*r klIct in m 
Lihu lay LL EL Anny, 
Sjsy r *iil=if Oav'L. 
C.-1'.-jiUk 1 tiundrr^H of 

nifL-iisc- aiHl niiE-- 

tktnUi 



Mai'/ Coupon for FREE P 



J FOLEV MFC. CO. 

| iPtn.1 Fn-ir on iSaw tilln* 

I uitiijr-iClun. 

* SAMH. 

! -1 ntbRF liH,,.,... 
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DRILL PRESS OWNERS! 



HERE'S 1 TOOL WITH 5 DISTINCT USES 





Inla a lime 
pantler, ltnv>i4r T 
IfhAl All 
knotty 



THE BARRON MULTI-PURPOSE 
ROTARY WOOD PLANER 

PUKES I llllfACEi p PMEL1 A BEADS $ *7 50 
ROUTS i 0040V El - PI UETS ■ TERDN B ■ CflUftm 
STEEL TOP AUKlUAflV 

DRILL PRESS TABLE 



■ithf on T«i Cc-.J-ai Architfcla Sldp..P*tri] it. m , 





Your Hull Streamline 
Auto C O JT] |1 il m s s a v t± H 

Wanted travel, Chrmee 
the ehorteat route and 
drive hy comp&BS. 



HULL MFC. CO., P. 0. an 246-06, Wlfrei, Ohio 




110-VOLT AC GENERA 

& AC 1 1 nil c pliiraSH. 1SOO & 12*10 
rinn. A* uLlubLo fur nil ■liLm1,utJ Volt* 
^-■fcucki Hi i ] fl. 220 or -i iik 
three j.ih 

1 finer wlrt r;«f pluun 

four vrire Jfc 2G, 3 0 Of- lip 
gji-Idl II, VD ilu-uuEla IJi.nnn 
vrmiM. Alan rntnry etjtivetE- 
4-rf, rnnlcKT aeniTJi tore, fre- 
rj Money rhjLntrerjQp Mr. 

KjlTdLIDHT, ZZ Elm Si., Minkim, Minn 



%KIS TIRES! 



$]00 



_ QUAttAMTIEtl 

AUTOMATIC TIRE COP! 

aii 3 paw mi-. SirmlHvii iiikc^ilp fn H mtaot** p?tjf nar. 
PnMrrln nil li^r. nef -r.Lr aliL-Lf, S*ritj in> M*pn*r. 

F^llJ- paaLtn-OJl 3 1-011 iSfWrJJif in-l-n PfI» 1 f fw cent* 

piiiliL^e <in difEUeri . L.’ei- fB ilpjf*. bflrk If nul jnliftflr'l. 

TIRE COP Co.p Dept. C-lO, iVratfeLia* O-hlo 



JAR I POWER SCYTHE 5 

C«j 1 i ciokIchis wttdi, bmh ind l*«n i n I* if 
V I m* ww I Ih pefcver— lh orclmd? — in Gilds. 

Culs in tight pteCcJ.Tflffii t 1 1" fpcm |r0Und H 

tlcie lc fauildinga. under It nffi. 

34" litMt nlf-prppelfrJpiiaht 
wtiflht — t*pv le hjEidiJf . 

JAR I PRODUCTS CO. 

Dill. TP-E. Ill* Pill Fi Pi Ert, HffiAn^lii, NW 











WIITE FOR 

DETAILS AND PRICES 






Wood 



workers 



Shoot Them in Color- - 

(Continued from Coloroto Sedion) 

ups can be lighted with two No, 2 photo- 
flood lamps* in handy cardboard reflectors 
replacing the shades in bridge type lamps, 
and the unit should be placed directly be- 
side the camera and a little to the rear + 
The lamps should be about four feet from 
the subject's face, and a little higher than 
bis head, but trained directly on him r If 
the subject is mere than twelve inches 
From the wall, the background should be 
independently lighted* or the background 
color in the transparency will be too dark. 
More formal lighting requires several light 
sources; the amateur will find that various 
arrangements will lead to a number of at- 
tractive Kodachrome shots. 

Most outdoor natural scenes have good 
color harmony, probably because the mind 
has grown to accept the color combinations 
of nature as harmonious and pleasing. In 
other scenes, color harmony “the effect on 
the eye to differences in color and the 
placing and relative size of colored objects 
— is left up to the imagination of the pho- 
tographer. 

The rule of loading and unloading your 
camera in subdued light — never Ln direct 
sunlight or exceptionally strong artificial 
light — Is just as important with Koda- 
dnrome as with black-and-white negative 
materials. The small cylinder, in which the 
film is packed, should be retained for use 
as a container when sending the film to one 
of the Eastman Kodak Company’s process- 
ing laboratories for conversion into trans- 
parencies. It is recommended that the film 
be processed as soon after exposure as pos- 
sible. Keeping it for more than a few weeks 
in hot and humid climates results in faulty 
color because the image in one of the emul- 
sion layers on the film may change more 
rapidly than in one of the others. Trans- 
parencies should be stored where they may 
be relatively cool and dry. They should 
never be kept near radiators, steam pipes 
or locations where they may be subjected 
to high temperatures. 

There is no greater camera thrill than in 
taking pictures in full color. Careful at- 
tention to exposure and light, in addition 
to self training in color appreciation, will 
enable you to get excellent Kodaehromes 
any time, anywhere. 
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POPULAR MECHANICS 






PAY-RAISING -EXTRA MONEY 



BOOKS 



Uhi: I hvnv books to prepare /lit 1 
w better job- biffircr rny to 
stfirt n. ] ■ m fLlii h Lu Spare Link 1 iji' 
full Lime b 1 1. 1 lh i ^ iv_: h of jiflir own. 
Popular Mechanics BtyecialiF-rTt 
in supplying outstnlldln^ iHMkn on ninny *nlkjcflt- , s- A a 
tiLi-i-kjj of merit iLfhjiH'JLr. v-o will Tr *' lxo tht* ] LkI . 

T Fl-fi I. MAKTUC 

HOT IK'ULIIIU'-JH. niJvniirril 

vvnrhi'TH . 43.50 

FIVE ACHES AND INBE- 

PfjHPGKCC 

How i4i mnJtf mcney 

iml Hia'ial t iHinl . . 13-10 

KNOTS. TIES. SPtJCKS 
Pi >t c-vi r^ uijL- W lM 1 UM'H 

lYipii- II -BU 

PLUMOIKQ 

rii-HipiiLijH Mini 1 1 c : 1 1 ■ 

I r.ir 13 ■ QO 

E LECT FI I C WIRING 

1 1 ir]utlc F. ra I leiLbE I n j| IlINI 

liL"IY ccpilu . 42:10 

ffOUit CONSTRUCTION 
Ci Ivi'i nx-irrjr Kl^p In 

ElOURC- «l*l*tnwL!iri|s 43 E4 
WACHiNasT6 r UNO TOOL 
MAKERS HAND BOOK 

?.-+■■*■ I I'.LlEh-pniLV- tilKik, 



now 

^flHDEN BGOH UuilOuL) 
idujjd own llT , LlJlH fc 5-| 
lnw*l fllrnl EUrt. fl-nr- 
l.-l.nV'-, L-niinn'iil y, 

Mr Ji.OP 

il V I L [? I N 0 INSULATION £n^| 
H. ravHTH li-mit mil ieiUFIiJ 41.00 
FORTY POWER T5KHr4 
Jin ill I i>Wal fluW, drllL r 
3a.Lhe, wn(ir, rtc, 
fii>m rctpj'i — Hire 

riLum-v SI.S5 

'SHOP NOTE'S lPSBft»Y 

Hvf IsLe volumes ln-> 

iH mil ni£ lii'TY L LI 4 Z 
edition *iillf4 ItPJi-PH — 

2H Ski f-fiJOFi; WL!| 

151013 »r1|iirti Ein 

money - mufcLnp: & 
moiioy^MVIi'iK: likLni - IX. *a 

UTEtDINr., PMA3INIJ, X HD 
SOL D ER INC 
>li.'h¥ in LiuhSil and uh* 
p-t. Hpihi. wuidvrH; 

Ertrk-i; ol yel-lerlne . 51.BS 
■rumsn HC A MILLinO 

MACHINE Inn* V ■ ..*±.4* 

MOTOR ' 4 FACTORY SHOP 

MAN U AL |J«4? *di.| 

Cover* 4GO pnn-. ear*. 

ana le L iL'ki. .4-i.oo 

HOW Tn TXAIN IHOF 

WORKERS tn . rwi .Si 3 1 
FIn aNCi n l: OEFEhTSE 

Oxptps #1-50 

GOOD MECHANIC SEL- 
DOM GITS HURT 
Khon Mifely SG'e 

PRACTICAL ship fro- 

DUCT I ON |ni?w nd.J . . #1.00 
A THOUSAND WAYS TO 
MAKE £1-000 

TraLed method* EY'*t ^ 

work ■ -IX-IO 

YOOL Pt4lfiN 

Kl'W frock nn pn-Hlur- 

lll'M, -UrolH . ■ . . -44.10 

TIN SMITH'S HELPER 
ftuniTIH, 1 1 1 1 1 a a i e. : BCuE- 

ECTA. €■[!?. . . . . . . . . (S.flO 
niDDEHN AEPHl&LfeATIGN 
JaJiTCtFlr. KWH- ISv fkW- 

Ire ■ ■ ■ 4S.AC 

AUTO BODY ANO fEKDEH 

BlfPAlX* 

f-hPWi h!>W In rti> ]5|-n- 

ttM-IOI-.il JiAl . . . . (i-W 

DYKE'S AUlD ENCYCLU- 
FED-IR (jnnlu-flari pi«- 
■c-l*. airplane fn- 
fliiltl) 

WerEd' v rr*n(m-t *h-»iiD; 

fOF niil-L'hOllli'P . . . .IS PP 

*Mi*T mi T ut Wuftk 

Self IrHlruHrCion In nil 

pTLAr-e^ ... . SI-jCj 

ILBMATUKC WINOIKC 

Cann4m>'tlmk, wincluiFr- 
rrpj,irlijir AC! ti Ljf 
Trf I i 1 1 -- r ?. . yn-ner^lOTH . 41-OCl 
BUILD YOU H OWN BOAT 
LiL-3v.ral-ii.-H IT I je 1 

ItCBll^rDwlxiatBi. »1.h 
k-L-jl:-. pLYIKMJsl iYUI- 
Itwirijl. rtc. 1BU puifw 

#J.±5 

FOh^jrNLi pm ACT icc ..n.sg 

mi an school self 
taught 

4 yr, ntnin# in npp 

vcl. #J.BS 

CARFENYIY L JQINIHi 
iJWni niiwl-rni Tliel NkI" 

■FOUND R¥ WORK Sl.OO 

WhAT Yo make 

j (He 39dcXI| n-KH rnre" 
r pcpvJAF tinridd-- 
L-L’.iCl pFaYj l-l'IA . . . . .# 1.47 

practical. WDOP FlR- 

JShrywK w-thThIh In full 

Briilkld ........ .11.34 

MACH I N-fe SHOP WORK 

fcMFALtvnl IwcH ein fifi- 

]ITI>Vr. %l , ■ 

BLUEPRINT SEAPiNO 

For mnolrlne- tradra-. St 4^ 

BLUE print rtadinDi 

Jhw Iili i |a| I it|f tand^ , •Ji.25 
RAIHTINO A DCCOHAT- 

I NO . . #1 .S0 

PAITexn MAXING 

WrKtff. TIM- 1 111 fB. «Kl 

MILL! NO -MACHINE 
INDEX INC 



. SB-7 A 



1 ii-i 1 I n n I L li renewin' . i* ■ 

FORD Vfl CAR AND TBUDK 
I Li'runrariki aij'^i il I LI i£ . S3 -PO 

I DO L WAYS TO trim. 

CONCRETE 

jin '.s-irH fnr- yourp-fdf, 
irLIkern, miAi>- 

riUHie-y ..... . . I ■- PS 

STEEL SQUARE POCKET 
non k 

Ek-Pt FTWE(lwd" nf #* 

ai LUX* SMALL HOMrs 

New nlPH I HKik RtiL'WA 

2 lOihapulir-ili'hisAiH #1.00 
MODERN MOM EC H* FT 

Kmw V'. 1 1 pnkv Ihm *U ein 

m.-.-deni fn-mlLkiru- 43.00 
DLAC kIM lY H I N O 

C i mi |i l-i'l.i ETiUrhC .... 5 1 I TS 

YOUR CAR 

|D2-pApe- »ite- 
DWJU-rU JtlBl iff ilus'ri-ilie* 
hUildKDU CE fUmFiLfc- «r 
r^uaa-H, hlu^teiiLN,. how 

i-tr ute-mLe <ciif aieiiaiEiim- 

Lr;i 1 1 v II -SS 

A B5: Hi T ECT U RAL DETAILS 
Fnr iPL-rry tvuL' ijf 

lmllitli-i: . M-.r-.Jl-iCi 

BIRD HO U AES 

HlDlDl- 1 -'- -Pi Lf«tK-e. Jat'F- 

n-iniLrni. .... *1.50 

EXBY-To-mAhE toys 

4flvu ci 1 1 r i --ji ■ " ■ ■ "3 ■- £1 s 9 3- 

PRACTICAL BRICK LAT- 
INS #1-7# 

WELDING. ELECTRIC 

it*L‘f mLtf rnd«t- 
min'r PPe . i. .■ - ■ - -51.13 
WELD I NO. OXY-AC ET¥ LE N E 
Wetdlne, euitlr>«r, , .#1.2S 
METALLURGY SI- 50 

II AD ID PHYSICS COUBSE 

I l i i. i d i i : i ^ l- ^ i 1 3i 3 » nko.de 

□ lain . . . , r IS. DO 

amebiLan MACHINIST! 1 
HAHDDCKIH M 

HiJiEKUid iliKa, mel hM*. 4-4 OO 
SIGH PAPNTINtl .. ..4 3.00 

audilS DIESEL ENGINE 

MANUAL 42.CO 

TECHNICAL BULLETINS 
s ijiiI.-IlAi.-eI >. I . i L ■ l fur 
I YP rSI-r.nl Min 
SILVER SCLDERINQ 

UNO nnuiNC El. DO 

H5WIND1NG ELECTRIC 

MOTORS 41-00 

FLEXIBLE MOLDS FOX 

CAftiNQ noyllTILS 4100 
WORK I NO WITH PLAS- 
TIC# *1 *0 

Al I R BOH 1ILYIRINC. . 41.UD 
4 HALL BLKCTRJO LIGHT 
PLAHTS. CONSTXUCT- 

IN# SI OD 

H FAT TRI AYHIEnT OF 

IRON AN D STEEL. - *t -M 
DESIGN I NO AND BU'Lia- j 
J NO TRANSFORM ER5 . S 1 -OD 




MAIL THIS COUPON TODAY 



JiiMt riuv-k i iu> IhiHi-'fci-L ynu urnnl, write ymur nn-me si-df nddrew belftw, 
nml ctmiI] Lhin JkilYerLlKemeiit. IL ^emr nPik-r hiu.nL. WLe-n |H>*trii*n 
liAikrb vlu liiMiAjh, smj.- 1 .1.1 il Uu> and lew aenLu tmbLil:?. (iinnin-. 1 

1.1 H ■ A enrlti^e rnrni UAiii i* prill iairl n-:l i> 1 fi- 'V inliliC kii mi I h >r h I L | • | -• 1 1 ; 1 
s' li i'll L‘ . A k-k fur t'lj.. FREE CAtJle? *1 fielpllll Hp-nfcn. 

NUElLU . .....Jk.Jk 

Clip. State ...... . . . . . 

A-'liErrFF * 

tlJifcl Ini Pr.pul.BF M-nrhinicp Xr-rqp 
l.1rpt. rj;l 2 ■ £i.ri.' frlJuL UiiL.iii-.i Kl_, OhjeiiH-ir. Ill- 
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ate important 
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lines. 

ATLAS PRESS CO. 

IGAN 



THE HANDIEST COMPACT STOVE ON THE MARKET 

IDEAL FOR BEACH FAflT IES 
AND PICNICS 

Opr-.- ■>" LI E L : I " I'.'iik, OK" Ht4«- FNvtB 
Ut l|'lH 1 ,P . , , , . 

Tfpr- iii| ii loJ Ji i|iiir-kby idLu t' ■■ " " Ifl 
S‘ r i 1 ?" p IP". 

BTC'VKi ra-ii*!.? .!..■■ ’• inr I ! ™i HefcLi 
Hflil ift.ilrr, wji iii iiiU k b ■ ■ >■ » - iillr*^ 

Sr. ilLliieft -ut ra>uiilji. ||'-'i*irrtuji flrr-. _ 

I IIFJ • i 1 •• "l‘ !*■"■ - 

n:Tr.LH i.TFi i? i.i -■■Ind . Pricf, IV 

Instant- Fire Camp Kil Co. 

]■ jL . tL-t.| P'l « m i A . ILLINOIS 

WARDS£&?*££|942 





D COLOR CATALO 






tivrrytblnis j r o« nptNl phi«i Uhls tci Kcttcr 

CuSOr PIlOIO^. liUl-Tpii] in' bn StiH or ^l#^v^ll cam- 



f r-i.^. Projectors, P,u ijpIJn'K. liHkxnnKikT rieW ftemn: 
. . . roftre ttm-n yuu p ver LIlcjill^il \k\ iLllaT'ile t.hls 
yonr Mrttiy Jtujiis btb sklippeiil POSTPAID. At 
I .t i W P It ] C KiJ V A a ] S i h: k m * . h.:, 1 1 st.i m i<m 

3,-Liiiriiti M£i! ormon p ■- I'Jfiel. . Act ItOW . Wri te toJ uy I 
fYlONTGOMLHY WARD 
Phiiliaciaphk Dupl. PM -642 (JHIcjiDj 111 . 




MftdeJhuitders Everywhere Are Raving Atrcut These 

CLEVELAND 3 /i SCALE WAR MODELS 



Hi M- 4krr[ir*il. 



CLEVELAND MODEL I SIPPU CD. mt m LwiU liL CFnfML Ohlfl 



CHEAP OIL BURNER 



•iAe* <? 




COOK and HEAT Without Coal 

In Y*ur PrtliFU or 

Furnace — No Drudurry, 

Dirt or AthK — Cl«4rt 
H«Bt At SMALL COST. 

OVER 40 



JUNE, 1042 
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J World'll TitiHWjf ftcfurrr xm- 

IlMITkN'f! h**^ antic- rial imprnvL' m*Tr( In P5^n«J 
InatrumcrU*. I^h-w pai^nieti VOCABKLL 
tone cfliTts. ICusicrf te plOT- 
Yuli 'll develop tdffli f nit wjlh thi^- rwrv 
Coucih. ■Clhtii-fl* ai world's jrr-- nl ■.* -*1 jj rrE -:i -i 
Kr^ y-nur dealer *r IvrLtn liwlar far PREK 
UOfrU and bame trial, Miay |Jiiy*uHt 
uJf«\ rw^' mention Lnslruiecmt. 
Crri,CQ?JH r Lid.^1 CONN ULEH1. 
Rlklm fe, IiutJunu 



ilCONN 

I j, ^ | I h I f «I u w C h T ¥ 



N EW Grind! nq Attachment 



For r Eft ir Met*! UEhtt, Build it ToaraefF. 



hi ■rbj.ltr 
l 1 1 1 INiMl-- 1 



Ip, In jniir t m,t\* Vn-i urt' 
J iPt-l ■■■•- J-.VW now* 



liii lire lialL ■ - >-«,*! >• ■- J rrl-^-il K-Ilrl-'L- 

- - ■ - - 0r £fi 



AL I t .P. 

5/1 |Hr »■ „• 

laljJbA. JfG'H HI .... 

A-r r .it i' Iif ‘A ■M.V. ilirr'i- l’i.Mi r Liii/ t> I - 1 ■: i n iV" . 

►iIffi, ■■ trifihii t]h, dLsfJi lurd i.r hill AbJ*i, ;*M 

f'^lrj. 1 itb r tw' -i n FwanT, miNk; nllnj. . 1 1 'l-r-a Fpp™irrf 

dnUiA ,<. luj-i. ..nlilrk f. ■ hi -i -*4 f 4 1. 1 lr«r ii-i - 'i.r h.’>n>« wnrk- 

iJln**. -in 4 lw.| 4 k VI«.ih t I.™ >11 -iLTiirJ 

< #UpplvmML&l '7 J I -nl.-M 1 .-r L- 1 1 -*- 

Hiiron Mac !■ I ih j- El Tool (o,. D-rpt. B, Yale, Mich, 
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DEO. SCHEBft CO,iNC.,iw* LAPHim inm * » 



1 1 ( b HlOldMElf l» 

NlfhlLl fF If 41 IK* I I ■ ri 
k T ■ickuiUi hiirfvian. 




AlwiiTA write yuur name and full address 
denrlj- ■when answering luIvLTliM^kenl^ 




th-cit ore built U? 

Thai's why Harley -Davidsons have been thoieji tor action in 
tho notion f t Wd-hitlijig motorized dJvbiom. The feJJ^wj who ride ^Rl 
ore getting real action ai they handle toughest assignments with Harley- 
t>Dvl{fien'i power, stamina and rugged dependability la bring them through to viclary! 

See your Hodcy-Duvidson dealer — and Icorfi oU about the mpenor perFormonce of these 
world champion motorcycles « also look over till special values }n reeondil ianed models. 



SEND COUPON NOW 

HAR LEY-DAV IOSOM MOTOR CO., P*pl, P. Mllw^krt, Wit. 

Said FREE copy aF big 24 page 1 'ErvFPnjilait' 1 megailnEi Piled 
Mrilh Ftirillinp molcr-cyd * plchursi and ilurlas. Alta literature cm, 
thi igtB(t Merl*V- Da,,ri dianir Stamp h undated ler mailing celt. 

Home 

Addretf 
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Install a New Refrigerator Gasket 

If your mechanical refrigerator seems 
more expensive to operate than when it 
was new, perhaps only a worn-out door 
gasket is responsible, A poor gasket, lot- 
ting warmth leak in and cold leak out, may 
cost several times the price of a new one 
each year. Hero's a simple test: Take a 
slip of paper and close it in the door; if the 
gasket does not grip the paper firmly, it is 
not making a proper seal- Try this at va- 
rious points around the edge of the door 
You can replace the gasket yourself. Your 
refrigerator dealer will sell you a length 
of gasket material needed and the old gas- 
ket will give you a pattern for cutting the 
corners. The ends must be brought togeth- 
er snugly, with no gap where they meet. 



Line Drawing Made From Photo 

Magazine contributors and others who 
wish to make line drawings, yet feel they 
do not have sufficient artistic ability, can 
make clear, accurate drawings from pho- 
tographs. I make an enlargement of the 
article to be drawn on matte paper, giving 
it just enough exposure to show the out- 
lines clearly. Then the lines are drawn in 
with India ink. Next the photographic im- 
age is bleached out with a potassium for- 
ricyanide solution, leaving only the white 
paper with the inked lines visible. This 
method works well for making drawings 
marked off in squares to show dimensions, 
as the enlargement can be made a conven- 
ient size and the lines of the squares 
marked in with a colored pencil after the 
photo has been bleached and the paper 
dried, — E. F. Whiteside, Wilmette, 111. 




* This of all years, don J t risk 

the dangers of car overiiealing. Clean 
dangerous rust and sediment out of 
your radiator. Use Sam-Flush, Costs 
only a few cents. 

Don't take changes on jnst flushing 
with water. Sam-Flush is thorough. Use 
it yourself, or ask your service station. 
San i -Flush is absolutely si/e in 
auto cooling systems when used 
according to the directions on rhe 
ttfrt. It's in most bathrooms for clean- 
ing toilets. Sold in grocery, drug h hard- 
ware and 10c stores. The Hygienic 
Products Co, p Canton, Ohio. 



Saving on Typewriter Ribbons 

Ribbons for portable typewriters coat 
just as much as the ribbons for the larger 
desk typewriters, but there is a difference 
in the amount of ribbon which is on the 
spool. The portable ribbon has about one 
half as much on a spool. My portable type- 
writer uses a standard ribbon Vz in, wide, 
so I purchase any Va-in. ribbon and simply 
wind the proper amount onto my small 
portable spook This will leave almost half 
of the new ribbon left on its spool: I wrap 
it up again and save it. My ribbon costs 
are now just one half what they used to be. 

— R- Boettinjgcr, Englewood, N. J. 
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What to Do Before Calling 
the Radio Doctor 

(Conliriued froni page 155 ) 

probably has, your first thought is to call 
your local radio serviceman. Normally 
that is the proper thing to do. However, in 
the present situation this radio "doctor 1 ’ 
may not be immediately available, there- 
fore you can do a few things to solve the 
problem, which may not be as difficult as it 
looks. The very first thing to do is to re- 
move the line-cord plug from the wall 
socket, even though you do nothing further. 

As you have had this set for several 
years, you are familiar with the front panel 
controls, and probably know how to con- 
nect the antenna and ground. Now, with 
the receiver disconnected from the power 
line, have someone hold a flashlight so that 
you can see the various tubes on the chas- 
sis base, from the back of the set. Make 
sure that each tube is pushed down firmly 
in its socket, and that any leads running to 
caps on the tops of the tubes are in their 
proper positions, and that no bare wire, 
connected to these caps, comes in contact 
with the metal tube shields. Now examine 
the antenna and ground connections care- 
fully, and, if everything appears to be right, 
push the receiver back in place and plug 
in the line cord. You may be surprised to 
hear the set again working properly which 
would be the case if a tube had been loose 
in its socket, or a grid -cap lead was short- 
ing. On the other hand, if the set still re- 
fuses to work, immediately disconnect the 
line- cord plug from the wall socket, and 
leave it out. The next Step, of course, is to 
remove all of the tubes so that you can 
take them to the radio store to have them 
tested. Now, unless you have a friend or 
neighbor handy who knows something 
about this procedure do not attempt to re- 
move the tubes yourself, as right at this 
point many expensive receivers have been 
damaged although it is a very simple mat- 
ter to remove them safely when you have 
once seen it done. Most modern receivers 
have a tube layout chart inside or under 
the cabinet, or the individual tube sockets 
are marked for the type of tube that must 
be used in them. If their positions are not 
identified in either way, it is necessary to 
remove one tube ai a time, and mark each 
socket plainly. 

(To bp continued) 




mp-nii lPi r DOD 
erf. Eirirc-Kl 



bqCS "a®«° 

f CATALOG ! 

KEEP EM LISTENING! 



Kk-Fn .1 far IfciJji FRRE Spring and Summer 
C:H;i Lntf llmt p-.lu:m. a livi-iy Oiiraff In kiidJo 
vital, fur Our hOirt* front* Ofcl* pm- 

duction and our arnml fon' uh- M^n.' Eli n n 
-141 new fEjutLoi modHRla; Sun ml Sy-ntcm^: 
RUlNJtr* 1 E-Z i L ; rvlin Instruct! nn cquip- 
luf tvtr-y radio naqd - — .all at law- 




IVIRTIHINQ IH RADIO AT LOWEST PRICES! 

S** til* T*ew 1 !M 2 tflbie mrulrL srts. prcrU 
fiOt**. (i-iiHJhi>-hHilu- 4 ip n^iu CefnmuHlc*~ RADIO! 

tlvn HUi/ ^I.nbi'iil -SyjUrftiH' 

Wultdfcri*' Ki-i-ft; Itipplita fur fJtdl* IralnlllE; 

Idta-a, tvJ®, bOuhrv In Iti'iiJIu 

in krty 'em iKMitnlniE, Lvcn >m franiln^. 
kft4P , '. i m j.irudijciritr 

■In-rt l«- ^ ii I l:if>i*np' Hp*mHjoo1i. TlPu-iki-t ruiorlA- 
nu?nta|.ifHn t 5>tffgtBiiR , r». U n-^inaijii', only 

Radia EPi±Ei«aa-rv. CnmTilctr. aulliorl tall w, 
l.i'i' n-'iRMi' In radio necdi J(_ Only.. . . 



,10c U 




m 

ty/iee, 

SEND 
FOR It 

now; 



ALLIED RADIO 



033 W. Blvil.. DapK. &T .2 

Chic« H o. IIMmaln 

□ jipiis.ii riL-r- I'uifcr fiyffi n ew r.iUEr^r. 

□ Enrioccd 19 10 c fr* n^i I IbI^-i-ml 1 Ttafidtaclr. 

□ JltjClOlMiJ L 9 IOC for lUriLo Dlrtl&flliy, 



{ J Jam* - - - 

I 

I Addir**- 



i 

i 

i 

4 

f 




BUILD THE U.S.S. 
CONSTELLATION" 

Thu nlrU'nl w-Hrphlp pHlaat, 
oF thf U . S. Havy. 

y! >-3H B l T-L iVitf E>|i eIf^ 
vf I~rtu\- 4 t-l JV- 7 -ki.nyii. 

FatiKtnu^llcm Hi vfILh carved liuli. 

|irljiiK -L 1 gLU 0 iHLni>) Jind Kil Lhi i^-.h IijIiV 

1st eiijtlIv-nihJ #e]iaraLply. 

!$piid frnlni fntr it) -4 2 i-iinkfl— 
ES 2 : LllklfilttCM ]r:iLTL‘r!. 

A, I. riSHtn 

lOQl -1 Etowah Av^ -.Roy-ftt-a-sk.HiicPi, 







!■ ■Pi.-it-iKri.phj- i«v LtAilijfT T^* ST>i| ■AHS* 

EC- 1 SI !..l'-.r -f^jv I-' CM Mi I *T 

EHL-4RCE-MENT& l-.-d yiyenmlt j.ck 1 <-il,Fri 



¥pnr r ■>-. L 5-c #-urh Eiii-5 lnu I'll* f d*«J 

LnUrEN' ii A.U Tunfl A TIC. t- u f-lcHTKWrtl 4* 
n i.lr^il l-i cor-lti ... i.i (ik-Lurf. WrH C&M 
FtefE- r-irtuLu FREE 



9 



ANY 

FLClE- Luwr«i;iqi pireukia- r*ltt. rVLJ. 

I cl fie l-O, l4a Wamt 23rd 51.. N#w City 3ftZ E 



Print Your Own 




CiiilllH, fLh,i loRfiF>\ i liculiir.-i, l2ign, lahnln. |>hnln and 
3ii4sfL& UlUss. ;i-:I vet-Lb-iiji:, etc. tUivc n iru: Lji . Print Hr 

/uw imL 11 J , iL.Liii[ liLw Er.^r«.rlnj, 
Inrj™. 



. . PFA-llti rblw Wfi~L lLu«*d J-fL .Lhi[ lika Er.En.rl 

h>v. JlIvlRdr mi t« t W. 5 wnl*r fr*m JlTrH. t^nji Pr.r ( 



OllWhF Clmwl 



rjlnl"t *■■■? drink- KILtEr INE. r 5 -J 7 . fllBFiliiiin, 

WORLD'S LOWEST - PRICED 

ADDING MACHINE rstsr 

IDEtL FOR IUSINESS cuAn^TEEi. AC. rt Ij I v 1 J 50 
OR FIRS DUAL USE 

only a llnurr tILth. AEldv. sui'if.icu-. multi- 4 .PMQ no 
I.'Iilt.. diviidtJ. fHiUnL-n i £ i .■ Lo it - 1 nuLLLoa. mbk, fy 

I'-Py- r^r LCM-Lr fn-nr -Paul WST- O .tr - 

fnr IJuhanra^, Lurcinii' TnK Jillll H *2- 1 1 Q I LI*-. BACK 

CrEJARANTFfrL. RAFil frilinJ in liln -AA . 1'iV ]rOH^iiun im: I y 

5 U.-.CH (iSlim |Hj->inri.. ■ ^H-nis fini rnr*>i a imil>hIl- LJ. ;H .'i 
Menu? h^rL: In JO ti*Yt If not dC-^DhtfU . AOC^TJ WKI^t, 

CALCULATOR MACHINE COMPANY (M!rj.) 

DEPT. 13 D P. O. BOX 1118 CHICAGO, 1 UIH 0 IS 




JUNE, 1942 



181 






SPY GLASS 



5 Power H * HDT ’ 

Thto breiutif uLd urabld. bl*oJ£ plastic 
G I ILS!? vrilh optically ground paJinhed 
V'iin'h an'cs a dear "5 TIMES 
CLOSER * Tiew of dirtjut 
object*- Weighs 
ii Li' ihutv than a 
jack knife. 



with case 




BI6 VALUE 



tT wlm vxbn-I^J. CeUftDK* M rn lpU> 
4 N i-i,rr-k.n.B r«J ~iUi bUlhU IWf^ri 



Jl - v:,n->Sili r.i« -fILIi eURIUU 3A1 LM-.it , i.-u 

Ms l-wp* r,.r.*nn*Tii ynu 

| a. LuEr-4 Fuel ?• I A BT *4 •** ■■ U ujuil u 11 J |rft t [ k-4 £ U >m, 
Irriir^niiii*' dril-rrj ■■■ (.,»■! M- E.G. D. « wc 'ril 

■tug j| ytya rwK,|fc, with irfdrt. Menrr “«■ umiiJUflt, 

LAKESIDE OPTICAL COMPANY 

on*. K JT« wuuM4Mf» k. C&kMh •«- 



CTTAlir andPtppyPn}" 

S“all W GARDEN TRACTORS 



§ 1 to 9 H. Pi O^rtulan an I'vqiiMt. Way limit* 

pr^ductlan -YOU CAN BUILD 
YOUR OWN GARDEN TRACTOR 

ul Pina]] tovi f pcwo-FCrd hy *n*lin* from wji^h- 
mpf mpCfrliJW, powtr mwwr. rlc, 31-00 
farin** ucr pkiHia, I >3 . bnw (a bill hi 

a prunlen iriirtut, iut CUllLvfttJna. hzIK plnwinsr, _ 
i 1 1- . . chinny hy vretdimt iLrt'l buTLI ikR !| M ^r»p ^ E ' > I - 

SHAW IWFG. CO., 450G Front St.. Galosh un, Hamas 

fcbtici NO. 4Ui St.| ClIii'-iI'-js. D._ SSJ2-Q MAq-flCllA Ayp.. (Iriwun. ill, 





SAVI 

NEW LOW PRICES 

* ■flue TernJe arwl ‘O^irhiai i iiri Sn ingi 

dime 1 i r&rrl iAtier* tC VQU. * SI [k Th i.I:IM 

* V.j*C'-*.l r raiiu , n ■Tmn , i> ■:i|iii|iThfltJi« 

.WILLS CO. FREe 

*** W.4t W, 

tl-c ;l E, rM-a 1 tir -J ■ li _ r 

C hllr 4 jg. VP FcC ~ P p ** " 



M|| 

^ JUST PAINT ON 

4*a KOTE-A-TIRE 

PJtlfl'Jli'T ^iH’T-L tl HV* qiriilniL fbrrlrlnE', rnr'fciny a ini rtnwlm 
dlHU |fi >llrl a dir nnil Si j lull'll L my* dJ ihc pian , . - j’ASV TO TAINT 
«U> AJCI> NEW TIUCs ivilh j»u- I jii 1 r Ktmi- .i-TIILE Mh*m 



1 ! J f * ll.C'K LSKC lieiV. 

SEND NO MONEY! 

iJuy. \\f II Klikp Id r ue i jh f-oii LdLnJiiR crviuiibi hir 1 
S lirtS. I'iiy tviiLmin unly fl.iill [ilun few ecnti 
DDULUfi#. Or belli! iJi-IUf ci on u is il suir LKMUie. 
YOT'R SIDNEY lUi'K In 5 iSaVs lb’ NOT IW- 
LIGUTED. Wr\lt in Ld- Wnrfc^ Ot^irlnieal 

H-205. 3317 Rend— CintlnnjU. Ohii. | 


Large Can 

Enough (■ 

far ¥ 1 

S Tlrps. ■ 

Only .. * 


A Fast Salle 


r — 1 


An Ideal Gilt 




Nn, T«L !?HH* T Ithmc- 1 
limnri |wrn I?t. v«f| 
upl a ,1 year tk.-rtko i^ysirnnUH 1 with It- Eutlt for every dny p 
liMLK-iimr 1 list-. Pen fitted -with n tflrn5fth-r £-3 Eating pninL J 
ouhv* filling pump filter : irani|pareiit wtndce-w tav 
ink atipply^ Meehan icnl penrit to mateh. Beautiful jrt 
black ‘fruU.ir. A eim-ulHlinn of am |■■xpeflflive net. Ycuar mvne^ 
hack if ilHjt tlie BKlDOthe^t wrin-r ytt 1| ^vei 1 liHpij, 

SHmpJe set S r^ten J3.25 

rorr wholesale lll^utnitra about ififtn fart iell^TB. 

rKrr rATAi nr £6d |iagi-ri of unuftua] numbers. 
1 l,LL VA,ALUi ’ for eigtiiitH, tak-m «nd i*l«- 
men. Stok of cadilr^ ISmiied^ S(jn] fnc yinjf ImSay. 

SPORS CO., 442 National, Le Center, Minn, 




Vhiuc pre-ieiit piiwer hill 
will buy a WITTE that 

rrurl lactB Quiver and ILwtlE. 

lor 1c a K.W.H. Save un 
Um 75^, A Sli« lor Every 
Ni-pil. Wi itci i&ilay f*r 
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POPULAR MECHANICS 






Two Tubes Equal Four In This 
Economy T.R.F. Set 

fConlinMod froJYi page 157) 

coils with high impedance primaries. Use 
rosin-core wire solder for all connections 
and check your wiring carefully against 
both diagrams. A detailed list of the ma- 
terials is available from Popular Mechanics 
radio department 

The set operates from any 105 to 125 volt 
a.e. or dx. line. It will be noted that the 




tubes are connected in series, and a 250- 
ohm linecord resistor is used to drop the 
line voltage to the proper filament voltage. 
To test the sett turn it on and allow about 
30 seconds for warming up* A short an- 
tenna is all that is necessary for powerful 
local stations; no external ground is used. 
For DX reception a 50 or 75-ft. outside 
antenna will give excellent results. Tune 
to a station at the high frequency end of 
the broadcast band (lowest wavelength) 
and adjust each of the trimmer condensers 
on the side of the 2-gang variable conden- 
ser until the station comes in with maxi- 
mum volume* The set is now properly bal- 
anced for the broadcast band. Blueprint 
number for this article is R-3Q4. 



DEFENSE BONDS and VALUAB1ES 





Safe ord ffaiidif 

IN ANY EMERGENCY 

Thl* Mnater Safety Bos ii strorifi'lY 
mide of bosvy bp use *tcri, Hrng*!-- 
fully firming in preen wrinkle ennm- 
el. Fuat the thing ivt |cwehy r cash, 
ntttnuf Bondi and Bt-curkiei. No 
key i to lend 

Cat wfr. t 111 



Box No. C+liip 12H ih X0^" iSH", haa 
reErt&tf A bl e t ifl h <-C om pp 1 1 m f n t TT*> f ' 

S5.50^ WfPl nnd South f 5. 6S : Gulf mn4 !' »-hc 
Sintp* $5. “5. At yuut dLM^cf Of wild cSi-. ■.> cir 
money order to K*Ater M^nl Ine J^ Chicapci St. 

ftuAiLo, N, ¥, 



CffemidT iFflUfftlEsn* DFhff ryfirf of fetacs on reqatert 




Small II A packet watch - — y cl i-n-ahlis m hard 
<lf h ret i n g pmttQ n to C a iry On n All z onvens- 
tl art a t Iwt-rityE* *1. Pied uei □ F th t Wi i z& Ccm» 
P«riYjnC+wti|eh pfovLdnVC% of Am*ric* L S 
pr-fei ii on hcirjnj list cf 

Amtrki'i irvnTti *nd naykij err pJiyiieliiii, 
lirtinti, tic* 

FREE OFFTfl^ Yng m#y five jfjni* hjid <?f 
hearing friend, rcUtl^T ^r »cq^j#in4riC( « 
huppy day of 9«od hcirmy— without carl or 
©b!lsati&n, Smd tinm* end addieii uF hard 
ol helping 1 pc-rfon la : THE M A KO -COM- 
PANY, INC., 0*pl. W&r E63t Nicolltl 
Avtnti*, Mihntapcilii, Minntiala. 
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RtPlACM CRITICAL MATERIALS 




I'*rd flails-- in LrtfmfeJidtHjd Viilutne hy 
thy buJ I d cHR StidUHley. 

W( f'jllisp yny with spjnd*! lin-f JiFtf- 
iIulThin tEirs-Lhim r;. lining 3 etC.il | Jow- 
eofil raw mGbtrials — qialy tnwli^L in- 
VeaLmi-nt mittlfod femlnnce Ctisy 
monthly payment*, 

SfprfH ipf rslalklbhrij rnnpTifEictiiTCTlIi 
Fiji vi? proven the ifunltty n euL pu lab i lily 
t*f product, aa wt jl 3l g. tFL-e fnrninsf 
jmw.r nnd Btibiliiy nf this Isuiih^i. 
3NiiTn«s rm n±nUt*nL) 
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mnn in each enmm unity to mrtko Lhi* 
pfuVtui luWnL'ufil Emit.cn at!. iSnmiiim 

fu m ip hT-iJ . ^ 

Act nnw whilo y&u r tcrril<^ry ii it ill 
open* Write cr wire for Frw Hnoki 
si, -m3 li-nirn Imw you too run own oik? 

Uf llil-HL’ tlt47^UkblC hUSLlSt'flnH.'i. 
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GDQ LV 2*th iL HullArtJ. NHctl* 
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"HOW TO RUN 
A LATHE" 

A practical reference 
hock fur machinists, 
iLpprenlices and sluip 
student*. Contains 
complete informal ion 
on the operation and 
rare of metal work' 
iug lathes. L2B pages, 
5|i p x 8\ 36Q illustra- 
tion ft. Sent postpaid 
for 25c in * camps* 



Tlie Man Behind — 



the Man Behind the Gun! 



I N TIME OF WAR, the man behind the: machine is? just a& im- 
port as die man behind the gun. Rack of the production lines 
of every war industry is our first line of defense™ the toolroom. 
Here, where precision is of the utmost importance— where toler- 
ances are reckoned in split thousandths— you will find South Bend 
Lathes. Modem in design* built with extreme precision. South 
Bend Ladies are fast and accurate on the most exacting classes 
of toolroom work. Their wide range of spindle speeds permits 
machining with maximum cutting tool efficiency. Their versatility 
facilitates quick change-over through a minimum of set-up time* 

Smith Bend Lulhcs »rc made in live *r/.m — 9% 10% 13', 14JF and 16'^wmgft, 
frith toolroom or manufacturing i-ipiipmcnl. We also inanufachire turret Jithea 
fur [irodiuliw operation?, \Wile for catalog and our dealer’s name. 
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YOU’RE “ASKING FOR TROUBLE” WHEN YOU 




GET A PACKARD 
CERTIFIED RE-WIRING 
CHECK-UP TODAY 



DoQ, t the “blitz” of 
JUTN I f ft Peglect put you; car on the 
JfljrJH “frttz. 11 The electrical 
'i Ma^My ay system deeds attention at 

regular intervals. 

Go to a Packard Certified 
Re-Wiring station, where a trained Cer- 
tified Re-Wiring mechanic will catch 
minor electrical troubles before they devel- 
op into ma jor troubles. He will check the 
wiring with accurate instruments, replace 
defective cables with new Packard cables, 
and make necessary adjustments and 
repairs on electrical units, 

Neglect this, and you may wind up with 
a big repair bill; do it now, and the cost 
will probably be small Your car will 
use less gas, run better and run longer if 



"WORKING FOR VICTORY" 

Packard manufactures electrical cable 
#or military aircraft, tanks, trucks, 
tractors, scout cars, barrage balloons, 
gun turrets and bomb releases. 



THE STANDARD WIRING EQUIPMENT OF THE AUTOMOTIVE INDUSTRY 
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Where I work Its 



CHESTERFIELD 




Here’s the answer to that Chesterfields are Milder, 
Cooler <$mok * Jig and definitely Belter Tasting in just the way you 
won? o good ago res re to be And no question about it, rhere's o 
!oi more smolang pleasure in Chesterfield's Rtghi CombinoJion of 
the world's, bcsr ogarelte tobaccos. 

for steady enjoyment, make your next pact ChesterfieWs . .. 
regordfess of price, there 15 no better cigarette made today 



C/iostor/ieWs ore an the job 

wrth Smokers every where 



